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THE FLEXIBILITY OF HYDROELECTRIC PLANT 
CONSTRUCTION. 

One of the factors which has contributed most to the 
successful installation and operation of hydroelectric power 
plants is a flexibility of design and construction whicl. is 
situations of great engineering 


frequently illustrated in 


difficulty. A fundamental point in favor of hydroelectric 
supply is the independence of the power-house location with 
With the 


high voltages now commercially practicable plant location 


respect to the market for the company’s service. 


becomes a matter of secondary consequence, and a differ- 
ence of twenty or thirty miles between station sites on the 
same or adjacent watershed areas is a small matter. In 
other words, full advantage may now be taken of purely 
hydraulic features without imperiling the electrical economy 
of the system. As the hydraulic end of the problem is al- 
most always the most uncertain and the question of secur- 
ing an adequate water supply the one accompanied by the 
largest number of variable factors, it is a great gain to be 
able to concentrate the engineering talent of the enterprise 
on this phase of the development, with reasonable assurance 
that the electrical installation can be fitted to the hydraulic 
requirements without any serious sacrifice in effectiveness 
or undue inerease in first cost. 

In a representative case of this kind the engineers were 
confronted with the difficult problem of storing the waters 
of a large river during a season of floods, and as a result 
of an exhaustive study of the conditions plans were made to 
build a diversion dam in connection with a chain of lakes 
and a canal having a total length of about eight miles. 
Surveys showed that the water could be stored in a lake 
eapable of supplying the hydroelectric plant with enough 
water to develop about 30,000 horsepower for a period of 
one month without adding a single drop to the available 
supply. The storage reservoir is to be formed by building 
a number of embankments and dams across the mouths of 
several gullies and small valleys. At the foot of one arm of 
the lake a suitable location was found for the power house, 
the site being about 500 feet below the lake level, and per- 
The flexibility of 


hydraulie design is further illustrated by the type of dam 


mitting an operating head of 440 feet. 


decided upon at the point of diversion of the water from 


the river. The dam is to be of the timber crib type, filled 
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with rock and supported on a concrete foundation, the up- 
per face of the dam being covered with boiler plate to 
The 


and along 


protect it from the erosion of boulders and gravel. 


permanent dam has a height of only four feet, 


its top are to be placed sockets in which posts and flash 


boards can be erected. Arrangement is to be made for 


eutting iron rods which brace the flash-board posts in case 
of sudden floods, so that the top portion of the dam will 


be swept away, leaving a weir opening the full length of 


the dam, which should be sufficient to allow the escape of 
any flood without damage to the wing walls of the dam on 
either side 

In the design of the plant to be built in connection with 
the above project the engineers have planned to equip the 
water gates with safety valves which will allow the escape 


of water should the pressure rise twenty-five cent 


per 
above normal, with an additional installation of a stand pipe 
in each penstock which will take care of any rise or fall 


in pressure which will interfere with the governing or 


changes in load in excess of twenty per cent. The stand- 
will be extended twenty-five feet above the highest 


With a closing of the 


pipes 


static head of water in the system. 
turbine gates, in 2.5 seconds the rise of pressure in the pipe 
line will be about seventy per cent, so that the safety-valve 
will wasting water except at a time 


equipment prevent 


when an entire loss of load occurs. The flexibility of elec- 
trical transmission permits the engineers to take full advan- 
tage of the natural conditions bearing upon the hydraulic 
development, and the same benefits apply to nearly every 
well planned development in which difficulties arise in the 


design and construction of the water supply. 





ATTITUDE OF THE PUBLIC SERVICE COMMISSIONER 
TOWARD THE CORPORATION. 

The address of Public Service Commissioner Edward M. 
Bassett before the recent meeting of the Brooklyn Section 
of the National Electrie Light Association, referred to upon 
another page of this issue, is noteworthy because of the 
attitude which is taken towards the public-utility corpora- 
tions. It is eustomary to regard the attitude of these offi- 
cials as being one of opposition to the acquisition by the 
corporation of any greater return than that represented by 
a legal rate of interest upon the capital invested. This at- 
titude, which assumes that the corporation is rendering no 
more service to the community than the mere supply of 
eapital to conduct its operation is, as pointed ont by Mr. 
Bassett, manifestly unfair. If the officials of a corporation 
exercise their ability to give better, cheaper and more effi- 
cient service, it should certainly be recognized that some of 
the benefits resulting therefrom should go to the corporation 
and not the entire benefit to the public, as otherwise there 
is no incentive for the development of such improved service 


and only little initiative is likely to be made by the com- 


pany to accomplish such ends. 
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It is refreshing to find a recognition of these consider. 
utions and a broad-gauged point of view in an official who 
has to deal with the problems of the regulation of the re. 


turns which such public-utility corporations are to receive 





THE PRESIDENT’S MESSAGE. 
The recent message from President Taft to the Con 


gress takes up the same view in regard to the subject o! 


conservation that was expressed in his address at St. Pau! 
This discussion is supplemented by recommendations th 
the coal deposits, phosphate lands, oil and gas lands an 
water-power sites be leased by the Federal Government fo: 
periods not exceeding fifty years, with stipulations for th 
payment of rental and the regulation of rates, these to 
adjusted every ten years. These recommendations seem 
be a reasonable solution of this question in accordance wit! 
popular demands, and legislation should be enacted at one 
so as to.permit the development, particularly of the wate: 
powers, to be continued without delay. The principle ot 
conservation is being violated so long as these sources o 
energy remain undeveloped. 

Post-Office the 


recommends that the franking privilege be restricted and 


In discussing matters, administration 
that some record be kept of the service which the Post 
Office Department is rendering other branches of the Gov 
ernment by the use of departmental stamps such as were 
in use in the seventies. Such an accounting seems very 
desirable, as a large part of the apparent deficit which 
yearly confronts us is undoubtedly due to the vast volume 
If the 


deficit ean be accounted for in this way there is certainly 


of mail matter which is carried without any return. 


no excuse for the proposed increase in the rates upon sec- 
ond-class mail. The proposal in the present message is 
to make a distinction between the advertising and editorial 
sections of magazines which are mailed at second-class rates. 
This distinction seems to be based upon the idea that the 
advertising matter is of value to the advertisers only and 
does not concern the readers in the same way as the edi- 
torial matter. This is undoubtedly a mistaken idea, as large 
numbers of readers are quite as much interested in the 
advertising matter and receive quite as many new ideas and 
benefits from its perusal as from the reading matter. A 
distinction must be made between this matter, which is re- 
ceived only upon payment of subscriptions, and the adver- 
tising matter which is sent out broadcast by itself and is 
often thrown away by the recipient without more than a 
glance, because he does not recognize any value in it. The 
administration maintains that the second-class mail matter 
is carried at a loss in spite of the fact that the express 
companies find it profitable to them to carry this matter 
over a haul of mean length at a lower rate than that charged 
by the Government. In passing upon this matter, it should 
also be realized that a great deal of first-class mail matter 


has its origin in the advertising matter in question. 
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The introduction of a parcels post in the rural dis- 
tricts is recommended, but the argument that this class of 
business, like the postal-savings bank, is introducing the 
Government in a paternal interference with enterprises 
which ought to be condueted by private persons, is evaded. 
The establishment is urgéd not as a feature that the people 
have a right to, but merely as one of expediency, since the 
Post Office can carry it on more economically and with 
less new organization than a private company. 

The President recommends physical valuation of railroad 
property, as already advocated by the Interstate Commerce 
Commission, as the only proper basis for an equitable regu- 
lation of rates. He also urges law to prevent the use of 
fraudulent bills of lading. The carrying out of these pro- 
posals should result in a satisfactory solution of the vexed 
juestion of freight rates. 

With the above exceptions it is not recommended that 
iny new legislation be enacted respecting interstate com- 
neree, or the trusts. It is specifically recommended that 
the enforcement of the anti-trust laws should be permitted 
While 


prosecutions will not be con- 


to go on without modification by new legislation. 
that 
tinued by the executive branch of the Government, it will 


this does not mean 
be a relief to the business interests of the country to know 
that the present statutes will determine the lawful activi- 
ties of the large corporations for a number of years, and 
that they will not be subject to the harassments of new 
attacks in the shape of radical legislation upon this subject. 

The recommendation for simplification of judicial pro- 
cedure and the expediting of judgments will meet with 
general favor. Especially in the case of patent litigation is 
it most desirable that means should be provided for speedy 
and less expensive decisions than have been habitual in 
the past. As the President points out, the right of appeal 
to a higher court has been abused in this country, and should 
be limited. At present patent suits not only encounter 
tedious delays, but often involve costs which ruin a pat- 
entee of limited means, or else scare him from any effort for 
the legal protection of his rights. In this connection, atten- 
tion should be called to the formation during the present 
year of the Inventors’ Guild, mentioned upon another page 
of this issue, which has as one of its objects the abatement 
of this deplorable condition of affairs. It is earnestly to 
be hoped that something may be accomplished in this diree- 


tion. 








ELECTRIC-RAILWAY MILEAGE RATES. 

A recent decision of the Massachusetts Board of Rail- 
road Commissioners in a street-railway fare case brought 
by the town authorities of Abington emphasized a point 
which it would be well to think over. Incident to sustain- 
ing the present rates of the Old Colony Street Railway Com- 
pany in the Abington-Brockton territory the Commissioners 
state that ‘‘it must be understood that it is practically im- 
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possible, in view of local conditions throughout the com- 
monwealth to determine the reasonableness of rates for 
street railway fares exclusively upon the proposition of mile- 
age.’ 
testimony concerning the reasonableness of street-railway 


The practice is so general, in the presentation of 


fares, of arguing upon the basis of average rates for pas 
senger-mile that the Board’s outspoken limitations of this 
method of attack ought to do much good. In every public 
utility the costs of the full service available and as rendered 
are the crucial points to consider. In the electric-railway 
field the fare unit buys much more than the mere transpor- 
tation over a certain distance at a certain arbitrary rate 
per mile. It buys frequent opportunities to travel on an 
extended system; helps to maintain transfer facilities; pro 


vides standards of comfort which inevitably depend to 


some degree upon the density of traffic; and above all, it 
helps pay for a service which can compete with very costly 
means of private conveyance. In all public-utility rate 
comparisons discrepancies are likely to appear, but to sift 
them to the bottom it is necessary to take account of situa 
tions as a whole, and not to attempt to determine the reason 


ableness of charges by a single line of investigation. 








ELECTRICAL CHRISTMAS GIFTS. 

Those in a position to observe the happenings in the 
electrical industry realize that this year to a greater extent 
than ever before, electrical dealers are calling the attention 
of the public to the desirability and suitability of electrical 
appliances as Christmas presents. With the more general 
use of electricity in the home there has followed an oppor- 
tunity of presenting gifts suitable for either men or women, 
while there is also now available a large stock of electric 
toys for the children. 

It is true that to a certain extent this opportunity for 
an electrical participation in holiday trade is met by gen- 
eral merchants and department stores, but central stations 
and electrical-supply dealers are proving by their consist- 
ent efforts that they appreciate this growing demand which 
could be still further encouraged by judicious publicity. 
It is not enough that the minds of the public should be 
directed to electrical appliances at gift-buying seasons, but 
at all times the advantages of a varied list of electrical con- 
veniences should be pointed out. 

Certainly the holiday season forms a particularly ap- 
propriate time to call attention to what, to a great majority 
of the people, are still novelties apparently rather apart 
from the needs of daily life. By a small amount of effort 
at this season of the year, when the gift problem is upper- 
most in the minds of the people, electrical appliances can 
arrive at the position to which they justly belong. It is to 
induce the public to consider electrical devices as every- 
day home comforts and to remove the impression that they 
are unduly expensive, that the efforts of electrical dealers 


should be directed. 
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Annual Meeting of the Electrical 
Credit Association of Chicago. 
The fifteenth 
ing of the Electrical Credit Association 
The 


representatives from the various cities 


annual business meet 


of Chicago was a notable success. 
of the middle west and southern states 
were more numerous than ever before. 

The meeting convened at the Univer 


sity Club, Chieago, at 2 o’elock p. m., 
Wednesday, 
Krank M 


Kleetrical Supply Company, 


President 
Manhattan 
calling the 


December a 
Pieree, of the 
meeting to ordet 

The president, in his annual report, 
history of the last fifteen 


that 


revie wed thre 


vears, showing the Association 
ewrew trom its charter hody of eighteen 
nembers to the present number of 210. 
he seeretary and tresaurer’s report 
total number of claims han 
the organization to be 27,931, 


42.129.459.81: and that of 


| owed The 
i} 
dled since 


iggregating 


this number, 17,153 had settled, ag 
vregating %1,.408,749.84. The average 
amount collected during the vear per 
each member was $1,075.82 The 


nances were shown by the Auditing 


Committee to be in a healthy condition 


‘he officers elected for the ensuing 
vear are President, Frank M. Pieree, 
Manhattan Eleetrical Supply Com 
pans vice-president, A. O. Kuehm 
sted. Gregory Electric Company, and 
two members of the Executive Commit 


tee. as follows: E. R. Gilmore, Western 


Electric Company, and Ivar Hennings, 
Westinghouse Electric & Manufaetur 
ing Company, to serve for a period ot 
three Vvears 


Amendments to by-laws were effect 


ead in accordance with notices pre 
viously sent The amendments, how 
ever, did not materially change the 


workings of the Association, so long in 


vogur 


Papers were read by the following: 


Thomas |. Stacey, on ‘‘The Executive 


(‘ommittee ;’’ W. S. Thomas, on ‘‘ What 
does the Association mean to me?’”’ 
( kK’, Koepge, on The Inside Work- 
ings of our Association;’’ E. R. Gil 


more read a paper prepared by Fred B. 


Uhrig of Kansas City on ‘‘Credits and 


Collections ;’’ Ivar Hennings, on ‘‘The 
Moral Risk Club of Chieago,’’ and 
Clyde C. Miner, read a paper on ‘‘The 
Wavy it Strikes Me <3 


\n open parliament for free diseus- 
sions on every conceivable subject re- 
the and 


and 


lating to Association service 


business conditions, was 


‘ redit 
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freely indulged in by the several mem- 
bers present. 

After the business meeting adjourned 
at 6:15, 
taken, one hundred or more of the gen- 


and after a recess had been 
tlemen present sat down to the dinner 
Hall, at which 
Merritt 


Mareus Kavanagh, W. G. 


in College addresses 
Starr, Judge 
MeKitterick, 


John F. 


were made by 
Harry A. Antram and others. 
Gilchrist acted as toastmaster. 
->-o 
Philadelphia Electrical Show. 

The Philadelphia 1911 Electrical 
Show will be held February 13 to 25, 
inclusive. This show will far excel that 
of any previous year from every stand 
point. The decorative scheme is origi 
nal in design, and unique in character 
Special artists and designers are being 
employed on this work so that the fin- 
ished results will be correct in all de 
both 
artistic standpoint. 


tails, from an architectural and 


The space to be sold is limited, and 


reservation should be made as 


space 
early as possible. The management has 


planned even a_ broader advertising 
campaign than last year, specializing 
particularly to the better class of peopie 
in Philadelphia and surrounding terri 
two 


tory, comprising somewhat over 


and one-half million people. 
— 
Chicago Electric Show. 

That Chieago is going to have a ree 
ord-breaking electrical show next 
month, running from January 7 to Jan 
uary 21, is predicted by its 


Never 
expositions has there been such an enor 


sponsors 


before in the history of these 


mously big demand for space, more than 


ninety per cent of the available floor 
space in the big Coliseum building hav- 
ing already been sold. The fact that 


the Electrical Trades Exposition Com- 
pany is this vear sharing a large per 
centage of the profits with the exhibit- 
ors has been much of an inducement in 
never 

this 


bringing in coneerns that have 


taken space in shows of 
kind and the list of 
whole represents every known branch 


hefore 


exhibitors as a 


of the electrical industry and none of 
the larger concerns are missing. 
Preparations have been made to show 
many absolute novelties and wonders 
in the way of recent electrical develop- 
ment and invention, including all that 
Eleetri¢ 
eooking will be demonstrated also and 
the perfected electric telegraph type- 


writer will be shown. 


is new in wireless telegraphy. 











Vol.  — No. 25 


Manager Homer E. Niesz has received 
word from Washington that the United 
States Government will send a large 
and complete exhibit of everything 
electrical pertaining to the War, Navy. 
Post Office, Interior and Treasury De- 
Much of this materia] 
formed a part of the recent land show 


partments. 
exhibit. It will, however, be augment- 
ed by three carloads of other material 
from the various headquarters at Wash 
ington. The 
ment will devot@all of the space in t! 


electrical show manag 


Coliseum Annex to this combined 


hibit. 

The officers of the Chicago Electrica] 
Trades Exposition Company for th 
current year are as follows: Samu 
lnsull, president: Ellsworth B. Ove 
shiner, first vice-president; Louis A 


Ferguson, second vice-president ; Stew 
art Spalding, secretary and treasure) 
Insull, G. H. Atkin, 
Ellsworth B. Overshiner. 
George B. WwW. W. 
A. Ferguson, F. V. Bennis and Ed 4 


Samuel Stewart 


Spalding, 
Louis 


Foster, Low, 


Moek, directors: Homer EF. Niesz, man 


ager. 
= ->-o 
Profit Sharing by the Brooklyn Edison 
Company. 
The Edison Electric Illuminating 


Company, of Brooklyn, has announced 
Anthony N 
and 


through its president, 


Brady, a profit sharing pension 
plan for its employees which goes into 
operation at once. The announcement 
says that the directors of the compan) 
have authorized the plan ‘‘in recogni 
faithful efficient service 
and the encouragement of thrift 
and investment in the securities of th 
the the em 


tion of and 


for 


company on part of 


plovees.’”* 

The plan for profit sharing provides 
that at the end of the present year em 
ployees who have been in the com- 
pany’s service two years shall be ered 
ited with a percentage of their pay for 
1910 equivalent to one-quarter of th 
rate of dividends paid on the capita! 
stock during the vear, that employees 
of four years’ service shall get a pe 
centage of their pay equivalent ft 
three-quarters of the rate of dividends 
and that employees of five years’ serv 
ice or more shall receive a percentag: 
of their wages or salary equivalent of 
the full rate of the dividends. 

Employees sixty-five years of age or 
over who have been in the company’s 
service for ten years are eligible to a 


pension. 
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T. E. Murray. 

lhomas Edward Murray, vice-presi- 
dent and general manager of the New 
York Edison Company, was born in 
Albany, N. Y., October 21, 1860. He 
was educated in the public schools and 
private night schools of his native city, 
and served an apprenticeship as ma- 
chinist, after which he spent two years 
in architectural drawing. After a fur- 
ther shop experience of two years as 
machinist he became engaged with the 
Albany Water Works as engineer from 
1881 to 1887. During 1887 he 
was associated with the Al- 
bany Electric Lluminating 
Company as chief engineer, 
then superintendent, and fi- 
nally general manager. Dur- 
ing this period he also acted 
for a number of years as 
consulting engineer for the 
Albany Street Railway Com- 
pany, the Troy City Railway 
Company and the Troy Elee- 
trie Light Company. 

In 1898 he came to New 
York acting first as consult- 
ing engineer of the Kings 
Electric Light & 
Power Company of Brook- 
lyn, Ki ¥. on the or- 
vanization of the New York 
Gas & Electric Light, Heat 
& Power he 


County 


and 


Company be- 
vice-president and 
On ‘the 


various 


came 1ts 


general manager. 

consolidation of the 
electric lighting interests in 
New York under the corpor- 
the New York 
Edison Company, Mr. Mur- 


ate name of 


ray became  seeond  vice- 
president and general man- 
ager, which position he now 
holds. Vier 
Mr. Murray has also acted 
as consulting engineer for the Rochester 
Gas & Electrical Company, Rochester, 
N. Y.; the Utica Gas & Electric Com- 
pany, Utiea, N. Y.; the Troy Gas & 
Electric Company, Troy, N. Y.; Edison 
Illuminating Brooklyn, 
and Brooklyn Heights Railroad Com- 


In these capacities Mr. Murray 


Company, of 


pany. 
has designed and been in charge of the 
consulting engineering and construc- 
tion of the 
power stations in this country. 


largest 


Mr. 


work of several 


Murray’s training has been from the 
ground up and he is thoroughly con- 
with the minutiw of the detail 


versant 








President 
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connected with the organization and 
management of public-service corpora- 
tions. 

In addition to his active service with 
the New York Edison Company he is 
connected with a number of other cor- 
porations as an officer or director. These 
include the Citizens Lighting Company 
of Louisville, Consolidated Telegraph 
& Electrical the 
Edison Electric Illuminating Company 
of Brooklyn, Edison Light & Power In- 
stallation Company, Kings County Re- 


Subway Company, 





THOMAS E 


MURRAY, 


and General Manager, New York Edison 
frigerating Company, Louisville Light- 
ing Company, Manhattan Electrie Light 
& Power Company, Yonkers Electric 
Light & Power Company, and West- 
chester Lighting Company. He is pres- 
ident of the Association of Edison II- 
luminating Companies. 
~>-?> 

National Fire Protection Association. 
The National Board of Fire Under- 


writers has recently put forward a plan 


of unification and consolidation in re- 
spect to its fire-prevention engineering 
activities that will be of striking inter- 
est to the underwriting and engineer- 








Companys 
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ing fraternities alike. It has requested 
the Natonal Fire Protection Association 
to take over the work of the two here- 
tofore unaffiliated bodies, the Under- 
writers’ National Electric Association 
and the Committee of Consulting En- 
gineers of the National Board. The 
National Board officials have long felt 
the desirability of unifying the sources 
from which that body has for so many 
years drawn its various codes and stand- 
ards. The National Fire Protection As- 
sociation has furnished standards for all 
protective devices and sys- 
tems; the Consulting Engi- 
neers have handled the haz- 
ards of gases and oils, and 
the National 
Klectric Association has been 


Underwriters’ 


responsible for the National 
Klectrical Code. These three 
standard-making bodies are 
now to be merged into one 

the National Fire Protection 
Association ; and the work of 
the two latter bodies, which 
will cease to exist as de- 
tached organizations, will be 
conducted 
mittees of the National Fire 
The 
Underwriters’ National Elec 


by special com- 
Protection Association. 


trie Association will be en 
titled the Electrical Commit- 
tee, and the Consulting En 
be ealled the 
(‘ommittee on Explosives and 
National 
Association 
the 


be identieal 


vineers will 


Combustibles of the 
Fire Protection 
The personnel of new 
committees will 
with that of the two former 
separate bodies, with the ad- 
dition to each of one or two 
desirable members. 

The present membership of 
the 


as follows: 


electrical committee is 

The Electrieal Committee.—F. E. Ca 
hot, chairman; Ralph Sweetland, sec 
retary; William 8S. Boyd; George E. 
Bruen; J. E. Cole; Washington Dever- 
eux; J. C. Forsyth; C. M. Goddard; 
C. H. Hill; H. O. Lacount ; Charles Lum ; 
A. M. Paddon; Dana Pierce; A. M. 
Schoen; R. P. Strong; V. H. Tousley; 
also one member each as representative 
of the American Institute of Electrical 
Engineers, American Electric Railway 
National Electrical 
tractors’ Association, National Electric 


Association, Con- 


Light Association. 
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Developments in the 


West. 


Hydroelectric 


To the Editor: 
In the paper | presented before the 
November 9, | should 
the three 
power houses on the Kern River; that 
of the Pacific Light & Power Company 


Eleetrie Club, 


perhaps have mentioned 


having five 3,000-kilowatt generators 
comes next in size to the Kern River 
development Of the Southern Califor 


which I re 


nia Edison Company to 
ferred, which has four 5,000-kilowatt 
waterwheel units There are two 


large steam-turbine power houses, one 
Company and 


California 


the Railway 
the 


Company, 


owned by 
the 


Edison 


other by Southern 


each feeding into 


their respective distribution systems. 


In the limited time given me I was 
inable to deseribe as mueh in detail 
as | should like to have done, the 
large distribution systems | referred 
to, and was obliged to omit referring 


to several other hydroelectric develop 
ments which have recently been made. 
Chieago, Ill 


JAMES LYMAN 


o-oo 
The Inventors’ Guild. 
1910 


men who had done work along the line 


In the early part of several 


of invention, and who, in developing 


and patenting their inventions, had 
come to realize the difficulties and dis- 
advantages under which the inventor 


for the 
looking toward 


labors, instituted a movement 


formation of a society 


the betterment ol these conditions. 


The result of this movement was the 
formation and incorporation in New 
York City of the Inventors’ Guild, the 


cbject of which is briefly outlined in 


the followng quotation from the Con 


stitution of the Society 


‘*The object of the Guild is to ad 
vance the application of the useful arts 
and sciences, to further the interests 


and full acknowledgment and 


protection for the rights of inventors, 


secure 


to foster social relations among those 


who have made notable advances in 
the application of the useful arts and 
sciences.’’ 

Some of the handicaps to which the 
inventor is subject, other than the pro- 
having any 
money, are the delays in the Patent 
Office and the ineffectiveness of its 
work; the expense and tardiness of 
litigation, and the possibility under 


which a rich corporation may, by de- 


verbial one of never 


laying and prolonging a suit, increase 
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the expenses to a point which makes 
such suits prohibitive a poor in- 
ventor; the disadvantage to which the 


for 


American inventor is subject in for- 
eign patent offices as compared with 
the liberality of the United States Pat- 
ent Office toward the foreign inventor ; 
and many other conditions militating 
the inventor which 


remedied. 


against American 
should be 
The membership of the Inventors’ 
Guild is limited to fifty. The officers 
are as follows: Ralph D. Mershon, 
president ; Charles W. Hunt, first vice- 
president; Charles S. Bradley, second 
vice-president; Thomas Robins, secre- 
tary; Henry L. Doherty, treasurer. 


>>? 
Patent Protection Costly to Electrical 
Manufacturers. 
In a reeent issue of the Chicago 
Tribune, an interesting résumé ap- 


peared concerning the great expenses 
involved in the protection of patents 
by electrical manufacturers. The arti- 
ele is as follows: 

“About ten years ago Mr. Westinghouse 
caused 2a statement to be prepared showing 
the legal expenses of the protection of. his 
patents from the time he began inventing 
and marketing electrical apparatus. He was 
amazed when he saw the total. He passed 
the paper containing the figures to the pres- 
ent writer [Holland], saying: 

“You will see how large an item of ex- 
pense litigation for the protection of patents 
is for a manufacturing company like the elec- 
trical company of which I am president. 

“Mr. Westinghouse was asked if he 
thought the other great electric corporation, 
of which Mr. Coffin is president, had been 
compelled to pay bills of equal. or approxi- 
mately equal, amounts. 

“*His bills must have 
Westinghouse responded. 

“It was the contemplation of a sum which 
of itself would have been regarded as a large 
capitalization for a corporation, the total 
expenses of litigation to protect patents, 
which undoubtedly brought about an under- 
standing between the larger of the electric 
companies of the United States. 

“That agreement provided that each com 
pany might use the patents of the other, 
subject, of course, to a fair royalty. The 
agreement may be regarded as in restraint 
of trade, as tending to prevent competition 
But that was not the purpose of it. It was 
entered into simply to put an end to heavy 
legal expenses. 

“Thomas A. Edison had a similar experi- 
ence. To protect his patents has cost him 
millions, and although in almost all cases 
he has received final judgments in his favor, 
yet many of these judgments were handed 
down only a few months before the expira- 
tion of the patents. In not one instance has 
Edison ever received a penny representing 
damages awarded by the courts for the in- 
fringement of his patents. This experience 
has led him to be strongly in favor of the 
license system, and he has sometimes won- 
dered whether he would not have been bet- 
ter off pecuniarily had he relied upon the 
trade secret principle for the protection of 
his inventicns 

“Word has come from Washington that 
the Department of Justice is about to begin 
proceedings in the federal courts, having for 
their purpose the dissolution of the so-called 


been large,’ Mr 
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electric trust. It will be something of a syr. 
prise if the evidence obtained by the govern. 
ment makes it clear that the great electrical 
companies of the United States are practi. 
cally operated upon the combination or trust 
principle. Certainly the competition, at least 
until within a short time, between them, has 
been remarkably keen. 

“There is still vivid recollection in com- 
mercial and railway circles of the fierce 
competition carried on by the two great 
electric companies for the contract of elec. 
trifying one of the greater railways of south- 
ern New Jersey. 

“In this city, after the legislature com. 
manded the railroad companies to abandon 
steam and electrify their terminals, a com 
petition which was scientific as well as the- 
oretic, and in addition practical and finan 
cial, was in progress. 

“From the scientific point of view this com- 
petition involved demonstration of the econ- 
omy, safety, and expediency of the direct 
current, which apparatus is controlled }b 
President Coffin’s company, and the alter. 
nating current, which utilizes inventions of 
Mr. Westinghouse and his associates. Th: 
New York Central Railroad accepted th: 
propositions made by President Coffin. The 
New Haven railroad preferred the alternat 
ing current and the apparatus for using it 
The struggle was a desperate one. In it is 
not to be found any evidence of such a 
combination as the attorney general might 
reasonably regard as having been forced in 
violation of the anti-trust law. 

“So far as the public knows, the only com 
bination entered into between the greater 
electric companies in one involving a com- 
mon use of patents upon payment of royal 
ties. Apparently the Department of Justice 
deems it worth while to test in the courts 
whether or not a monopoly secured by patent 
may be so used to justify the allegation that 
this is done in violation of the anti-trust law 

“Should the courts so find, then a new and 
unexpected issue will have been created. It 
might be so extended as to include some of 
the companies operated under the Edison 
patents. It would almost appear to invali- 
date the license system, certainly if the 
system gave exclusive right to one corpora 
tion within a certain district, to operate 
under patents controlled by another corpora- 
tion. So far as now can be seen, the ques- 
tion involving proceedings against the so 
called electric trust is simply this: Must a 
corporation that controls a patent be com 
pelled to make exclusive use of that patent 
in its own manufactory? For it is thought 
to be apparent that the Department of Justice 
does not purpose attacking the monopoly it 
self, which is the vital quality of a patent 


— >? 
Chicago Railway Merger. 

The Chieago Railways Company has 
accepted the ordinance granting it per- 
the Consolidated 
Traction Company, and extending its 
franchise the that 
pany. The document formally accept- 
ing the ordinance was signed by the 
officers of the Railways Company, au 
thorized by act of the board of direct- 
ors, and also by the federal receivers. 

Accompanying the formal notice 0! 
acceptance was a certificate from the 
board of supervising engineers certify- 
ing that the Railways Company has ar- 
ranged to operate 215 pay-as-you-enter 
type of cars on the Consolidated lines, 
as required in the ordinance of rehabili- 
tation, as rapidly as possible. 


mission to absorb 


over lines of com 
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The Municipal Building at Washington. 









The Electrical Installation in the Administration Building of the District of Columbia. 


In keeping with other recently con- 
structed government and city build- 
ings in the National Capital, the new 
Municipal Building of Washington, 
D. C., is a most striking example of 
the high status of present-day archi- 
Situated on famous Pennsyl- 
vania Avenue, between the United 
States Capitol and Treasury buildings, 
this imposing structure lies in the path 


tecture. 





the District of Columbia con- 
dueted, the Municipal Building is pro- 
vided with every convenience known 
to modern engineering. For the proper 
heating, or cooling, of the offices a 
combined heating and ventilating plant 
has been installed, which is a model of 
its kind. The temperature of any 
room or section of the building may 
be automatically kept at a given tem- 


are 


consideration of the electrical equip- 
ment may prove of interest. 

For supplying light, heat and power 
to the Municipal Building, there is 
provided in the basement a power 
plant, complete in every detail. The 
plant is divided into an electric gen- 
erating room, a boiler room, a pump 
room and other rooms in which the 
elevator motors, refrigerating machin- 








THE 


of thousands of admiring visitors to 
the Capital City, who are unanimous 
in conceding it one of the most im- 
pressive of Washington’s public build- 
ings. An idea of the general appear- 
ance of the building may be gained 
from one of the accompanying illustra- 
tions. 

In addition to being a handsome 
office building, in which the affairs of 








MUNICIPAL BUILDING, 


WASHINGTON, D. 


perature throughout the entire year. 
To make for speed and accuracy in 
dispatching orders, mail, ete., to all 
departments there is installed a unique 
and efficient pneumatie system. Iced 
drinking water is piped to every floor 
and every office in the building. In 
the operation of these and other sys- 
tems installed in the building electric- 
important part, and a 


ity plays an 





below 
equipment in this room comprises four 
150-horsepower 
boilers arranged in a single row in 
two batteries of two boilers each. A 
view of these boilers is shown in one 


wt wt 





ery and miscellaneous equipment are 
installed. 


The boiler room is located in a sub- 


basement on a level about eighteen feet 


the engine-room floor. The 


Stirling water-tube 
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of the accompanying illustrations. They 
are of such design and size as to give 
necessary room for firing and for the 
and replacing of 


removal, cleaning 


tubes. As may be seen from the illus- 
tration, the boilers are substantially set 
in brick work, and each battery is 
equipped with a damper regulator for 
automatic regulation 

Each boiler has a heating surface ot 
1,750 square feet and is guaranteed to 
give an equivalent evaporation of not 
less than nine and one-half pounds of 
water per pound of dry anthracite 
coal fired when run at not less than its 
rated horsepower, and to be capable 
above 


of foreing to twenty per cent 


rating. Steam is maintained at a 


pressure of 125 pounds per square inch. 
the furnaces in 


Coal is brought to 


industrial cars from the coal bunkers, 
and in this manner the ashes are also 
removed to a hydraulic ash _ hoist, 
which raises the cars to the street level, 
where they are dumped into wagons. 
The six- 


inch the row 


steam piping comprises a 


main header in front of 
of boilers, to which lines are connected 
These con 


boilers 


the 


from each of the 


nections curve over tops of the 


boilers, making a ninety-degree bend. 
The main header is looped to the en- 
gine room, where connections are made 
branch line is run 
the 


pumps and auxiliary apparatus, which 


to each engine A 


from the engine-room header to 


are located on the same level as the 
The engine-room piping is so 
that the 


boiler or either battery of 


boilers 


arranged ecutting-out of serv 


ice of any 


two boilers will not interfere with the 


operation of the plant 


The engines discharge into a _ ten- 
inch exhaust header, which connects 
with two sheet-steel exhaust mufflers 


and oil separators located on each side 
of the engine room. After the oil has 
been separated from this exhaust steam 
it is conveyed to the hot-water heater 
and main heating coils. In summer, 
when the heating system is not in opera 
tion, all excess exhaust steam is passed 
to atmosphere 

All high-pressure steam piping is of 
extra-heavy wrought iron with heavy 
The 
standard 


east-iron fittings exhaust-steam 
iron 


The 


high-pressure piping 


lines are of W rought 


with standard cast-iron fittings. 


entire system of 
and fittings was subjected to a hydro- 
test of 


static 250 pounds per square 


inch before acceptance 
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The boiler-feed line is of brass pipe 
and forms a complete loop to the boil- 
An emergency connection is made 
the 
con- 
each 


ers. 
with the house-service supply at 
end of the Special 
trolling valves placed at 
boiler, located at a convenient height 
above the boiler-room floor. 

Water is obtained from two six-inch 


east loop. 


are 


cast-iron mains, entering the plant near 
the The supply is 
drawn through a balanced 


ash hoist. main 


six-inch 


valve discharging into an open tank 





GENERAL VIEW 


and controlled by a copper float in the 

Krom this tank there is an eight- 
outlet to 
four-inch outlet to the suction lines to 
the 


ete. There is also a four-inch by-pass 


tank. 
inch the fire pumps and a 


house pumps, boiler-feed pumps, 
line around the tank. 

The water heater is located west of 
the boilers and is of the vertical cylin- 
drical type, with an internal heating 
coil of 300 gallons capacity. This heater 
is arranged to use high-pressure steam 


from the boilers and is equipped with 
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reducing valves and thermostat con. 
trol. 

The equipment of pumps in the Mn- 
nicipal Building power plant is al} 
installed in duplicate, one set 
operated by steam engines and one set 


motors. 


being 


There are two 
boiler-feed pumps, vachum pumps, two 
house-service pumps, two sump pumps, 
two fire pumps, one ammonia pump 
and one circulating pump for the ice 
water installed. 

The boiler-feed pumps are 6 by 4 by 


by electric 


OF BOILER ROOM 
6-inch duplex pumps of the vertica 
marine type. There is furnished on 


6 by 4 by 6 duplex steam pump and 
one electrically-driven 5 by 6 triples 


for house service. These pumps wor! 


against a total head of about forty 
three pounds per square inch. The 


house-service pumps are designed to 


pump into a series of roof tanks, each 


of which is equipped with an upper o 
lower-limit adjustable float switch, s¢ 
connected as to automatically stop and 
both the and electric 


start steam 
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pumps, according to the height of wa- 
ter in the tanks. The electrically- 
driven house pump is operated by a 
five-horsepower motor. 

The sump pumps, for lifting water 
from sump and forcing it to the sewer 
drain, comprise a 10 by 6 by 12 duplex 
steam pump and one electrically-driven 
S by 10 triplex pump. pumps 
are furnished with automatic control, 
operated by water level in the sump 
The motor for operating the elec- 


These 


pit. 


GENERAL 


trically-driven sump pump is of seven- 
and-one-half-horsepower size. 

The pump 
stalled is 14 by 7 by 12 in size and is 


Underwriters’ fire in- 
connected to the city water mains. This 
pump discharges into a five-inch main, 
which is run throughout the building 
independently of any other system of 
The pump for circulating the 
departments of the 


piping. 
water to all 
building is driven by a,two-horsepower 


1¢ce 


motor. 
the Municipal 


The engine room of 


VIEW OF POWER PLANT, 
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Building is situated just south of the 
boiler room in such a position as to 
receive natural light on two sides. The 
interior is finished in white-enamel. 
brick, making the room sufficiently light 
during the day to obviate the neces- 
sity of artificial illuminants. 

The generating equipment comprises 
two Ames 16 by 18 and one 13 by 12 
engines direct connected to two 150- 
kilowatt and one seventy-five-kilowatt 


direct-current generators. The two 
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may be thrown in multiple with the 
larger generators. The generator leads 
from the two larger machines to the 
switchboard are 1,200,000 circular mils 
cross section and the seventy-five-kilo- 
watt generator leads 600,000 
circular mils cross section. 

The main switchboard is located ad- 
jacent to the southern wall of the en- 
gine room and is divided into two sec- 
tions, with a four-foot passage between 
It is of white Italian marble 


are of 


them. 





MUNICIPAL BUILDING, 


150-kilowatt machines 


speed of 220 revolutions 


operate at a 
per minute 
and the seventy-five-kilowatt generator 
operates at a speed of 275 revolutions 
per minute. The indicated horsepower 
of the engines is 230 and 120 respec- 
tively. 

The generators are compound wound 
multiple. They are 


and operate in 


wound to give 225 volts at no load and 
240 volts at rated full load. 
the seventy-five-kilowatt 


that it 


The series 
winding of 
generator is so proportioned 





WASHINGTON, D. C., 


and comprises fourteen panels, each 2 
feet 3 inches wide and 7 feet 6 inches 
high. When facing the board the see- 
tion to the left is for controlling the 
power circuits, while the section on the 
right controls the lighting circuits. 
Starting with the extreme left panel, 
when facing the board, the first three 
are blank, but will later be equipped 
as storage battery panels; the next four 
are motor panels, and are equipped 
with a Weston station voltmeter and a 


Bristol recording voltmeter in addition 











is termed the ‘‘tie-switch panel’’ and is 


equipped with necessary switches for 
reversing the lighting and power cir- 


cuits. This panel also contains a 
Thomson direct-reading astatic watt 


6.000 


capacity, for 


meter of amperes 





GENERATIN(‘ UNIT AND HALF OF 


measuring the total power supplied to 
the 
uring the total power supplied to the 
The next three pan- 


motor circuits, and one for meas- 


lighting cireuits 
are the 
Weston 


three are the lighting panels. 


panels, equipped 
the 


els machine 


with ammeters, and last 


to the standard equipment of switches. 





first panel of the second section 


SWITCHBOARD 
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controlling the other 


in iron conduit. 

The elevator installation in the Mu- 
nicipal Building comprises seven elec- 
tric elevators, six for passenger serv- 
ice and one for freight service. The 
lifting capacity of the passenger ele- 





motor circuits. 
All wiring through the building is run 





rection of movement. Provision is algo 
made to operate the car from the ele. 
vator switchboard, the contro] being 
so arranged that when the elevator js 
being operated in the car the switeh- 
board control is cut-out and vice versa. 

The passenger elevators are arranged 
in banks of three, one bank on each 








vators is 3,000 pounds and of the 
freight elevator 3,500 pounds. The 
elevator mechanism is of the tandem 


worm-gear type, having motor and ma- 
chine mounted complete on the same 
Each machine has a drum 
The 


bed plate. 


of forty-two inches. motors for 








VIEW OF 


PUMPS 


There are two sets of busbars, one 
for the lighting cireuits and one for 
the power circuits. The equalizer bar 


cross-connecting 
the 
The switches controlling the 


the 


each of 


extends trom 


switch to generator 


switches 
elevator-motor cireuits are connected to 


set of busbars from those 


a separate 





VIEW 
operating the elevators are of fifty 
horsepower size and are compound- 
wound machines of the slow-speed 


multipolar type. 

Each elevator is controlled by means 
of automatic 
switch, placed in the car giving the 


conductor full control of speed and di- 


an up-and-down stop 








AIR COMPRESSOR AND DRINKING-WATER PLANT 


the 
them, in the basement, are the machines 
and There is for each 


side of building. Directly under 


motors. bank 
of elevators a single-panel switchboard 
Each ele 


complete 


for controlling the motors. 


vator is equipped with a 


Armstrong electric-signal system. Each 





OF 


ELEVATOR MACHINES 


elevator is also provided with a tel 
phone which connects with the powe 
plant so that trouble can be immedi 
ately reported. 

The heating and ventilating system 
is a feature of the Municipal Building 
Air enters the *sub-basement from th: 
through three fresh-air 


inner court 
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chambers where it is washed and con- 
veyed to heaters. A parallel system of 
ducts conveys washed air to cooling 
chambers and at the division points for 
the air ducts for each room there are 
installed mixing dampers for control- 
ling the of the air 
mitted to the tempered-air ducts. For 


temperature ad- 
the automatic control of these dampers 
there is installed a system of automatic 
temperature control complete in every 
respect. 

The system consists of thermostats 
in the various rooms, controlling the 
mixing dampers at the base of the heat 


flues, and a system of air piping of 
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each operated by a twenty-five-horse- 
power shunt-wound motor. These three 
fans operate at a speed of 200 revolu- 
tions per minute. There are placed 
in each room and in the corridors foul 
air vents which empty into ducts con- 
the the 
For exhausting this air there are 
installed in the attic six motor-driven 


vey foul air to vent chim- 


neys. 


exhaust fans, two operated by two-and- 


motors, two by 
motors 
one-horsepower motors. 

As previously mentioned, cold drink- 
ing water is piped to all parts of the 


building and in accordance with this 


one-half-horsepower 


two-horsepower and two by 





CENTRAL TUBE STATION, 


galvanized Hon, together with a water- 
driven aid compressor, automatic in its 
action, equipped with an air reservoir. 

The 


spectiv e 


thermostats operate their re- 


dampers with a graduated 
action, placing the dampers in such a 
position as to allow the proper amounts 
of hot and tempered air to pass through 
them simultaneously. to maintain the 
desired temperature in the room. These 
dampers remain in this position as long 
as the temperature of the room remains 
constant, moving to a new position only 
when a new proportion of hot and tem- 
pered air is required to maintain the 
desired temperature. 

For supplying this air to the various 
parts of the building, there is installed 
in the basement three large blower fans. 





MUNICIPAL 


BUILDING 


there is installed a complete cold drink- 


ing-water plant consisting of an am- 
monia generator, an absorber, an am- 


monia pump and a circulating pump. 
For operating the latter, which is a 
three four-inch 
direct-connected two-horse- 
The 


by vertical triplex 
pump, a 
power motor is employed. am- 
monia pump is steam-driven. 

For dispatching orders, mail reports, 
ete., from various departments to other 
departments a pneumatic-tube system 
consisting of one central exchange, one 
branch exchange, six double stations 
and twenty-nine single stations is em- 
ploved. A view of the central 
change is shown in one of the accom- 
panying illustrations. 

Compressed air is furnished by a 


ex- 
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steam-driven duplex nine by eleven by 
fourteen air compressor, with automat- 
ic governor and control located in the 
basement. A storage tank located ad- 
jacent to the compressor is connected 
by pressure regulators for reducing the 
pressure in the tank to twenty pounds 
gauge. The carriers are operated at a 
speed of twenty-five feet per second. 

The lighting of the Municipal Building 
conforms to the latest practice. Gen- 
eral lighting in the various offices is 
accomplished by means of clusters of 
tungsten-filament lamps, this being 
augmented by wall and desk lamps in- 
stalled in convenient places. The cor- 
ridors are all lighted by high candle- 
power tungsten-filament lamps inclosed 
in glass globes. All lighting circuits 
are wired for 220 volts. 

The power plant in the Municipal 
Building is in charge of W. D. Hamil- 
ton, chief engineer. 

——- ~ee--—- - 
Changes in the Electrical Rules and 
Regulations, New York City. 

Beginning December 15, 1910, Rule 
31-C of the Bureau of Electrical Inspec- 
tion, Department of Water Supply, Gas 
and Electricity, New York City, ap- 
plying to garages, will read as follows: 

A garage is that portion of a buiiding in 
which any automobile carrying volatile in- 
flammable liquid is kept, whether such au- 
tomobile be kept for use, for sale, for rental, 
for exhibition or for demonstrating pur- 
poses, and all that portion of a building that 
is on or below the floor or floors on which 
an automobile carrying volatile inflammable 
liquid is kept and is not separated there- 
from by tight unpierced fire walls and floors. 

a. Approved metal conduit or approved 
armored cable must be employed. 


b. Cutouts, switches, receptacles and 
sockets, which are permanently located 
must be placed four feet above the floor. 


ec. Switchboards and charging panels, if 
not placed four feet above the floor, must 
be located in a room or enclosure provided 
for the purpose. 

d. For portable lights, flexible cable de 
signed for rough usage must be employed, 
this cable carrying the male end of a pin- 
plug connector or equivalent of at least 
three amperes capacity, the female end 
being of such design or so hung that the 
connector will break apart readily at any 
position of the strained cable. The con- 
nector must be kept at least four feet above 
the floor. For all portable lights, keyless 
molded-mica or metal-sheathed porcelain 
sockets equipped with handle, hook and 
guard must be employed. 

e. For charging, theater stage cable 
must be employed, this cable carrying the 
female end of a pin-plug connector or equiv- 
alent of a capacity of at least fifty amperes, 
the male end being of such design or so 
hung that the connector will break apart 
readily at any position of the strained ca- 
ble. The connector must be kept at least 
four feet above the floor, and the male end, 
if not located on a switchboard or charging 
panel, must be shielded against contact. 

f. Motors, if not located at least four 


feet above the floor, must be of the fully 
inclosed type, or must be inclosed in an 
approved isolated fireproof room. 
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TESTING STEAM TURBINES AND 
TURBOGENERATORS. 
OF ELEC- 


MEETING OF AMERICAN INSTITUTE 


TRICAL ENGINEERS. 
The 254th meeting of the American 
Institute of Electrical Engineers was 
held in New York City on December 9, 
President D. C the 

The paper of the evening was 


with Jackson in 
chair. 
on ‘* Testing Steam Turbines and Steam 


Turbogenerators,’’ by E. D. Dickinson 


and L. T. 


The purpose of the authors is to outline 
the precautions which should be taken in 
determining the efficiencies of turbogener- 
ator plants and to consider the relative de- 
grees of accuracy of different methods. The 
over-all economy or efficiency of the com- 
unit is the thing of commercial im- 
although individual tests are of 
Testing by allowing for the dif- 
losses, sO commonly employed for 
inadmissible. The 


Robinson. 


plete 
portance 
interest 
ferent 
electrical apparatus, is 
one positive method of test is to measure 
the steam input and electrical output. The 
method for steam consumption is to 
and weigh the steam This re- 
no extraneous steam be allowed 
condenser Leakage in the 
common source of error, 
checked before and after 
each running with full vacuum and 
measuring the discharge from the hot-well 
pump. Split tubes sometimes open up only 
when heated by a heavy flow of steam, and 
the leakage test disclose the trou- 
ble, but it is evidenced by erratic results 
When the condensed steam cannot be meas 
ured, as in non-condensing turbines, or with 
jet condensers, the boiler feed water may be 
weighed, but this method is subject to large 


surest 
condense 
quires that 
to enter the 
condenser is a 
and should be 
test by 


does not 


errors Valves cannot be relied on to be 
tight. and piping must be disconnected 
Leakage in the boiler itself is difficult to 


locate, but should be checked by closing the 
throttle Leaks of ten per cent are com 
mon The test by heat balance, or measur 
ing the transferred to the cooling wa 
ter from the condensed steam, is unreliable 
owing to the difficulty of measuring the 
quantity of water and the true av 


heat 


cooling 


erage temperature Tests should be run 
with fixed conditions after equilibrium has 
been reached The quality, pressure and 


temperature of the entering steam must be 
known. also the exhaust pressure. A vac- 
uum gauge is not reliable for the latter, but 
a mercury column should be used The 
electric output should be net, that is, 
kilowatts for excitation should be deducted 
from generator output \ll instruments 
should be calibrated before and after the 
test. Before starting, the turbine should be 
inspected, and the interior examined to see 
that the buckets have not been damaged. 
Any necessary adjustments should be made 
before testing. and not altered afterward. 
Turbines should be tested under the condi- 
tions of operation, as corrections for condi- 
tions are objectionable and vary with differ- 
ent mechines. The corrections for steam 
pressure, moisture and superheat are less 
liable to mislead than that for varying vac- 
uum Steam may be measured by meter 
with proper precautions, and is a valuable 
check in any case 

The electrical output should not be meas- 
ured with switchboard instruments. Direct 
current should be measured with shunts 
giving 200 millivolts drop, and portable in- 
struments should be generally used. Stray 
fields must be avoided, and the errors of 


used 


shunts watched, such as distribution of cur- 
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rent and thermal effects. If instrument 
transformers are used for alternating cur- 
rent, their calibration must be known for 
the conditions of use. A test should be 
made on non-inductive load when possible, 
and the voltmeters and ammeters are then 
a check on the wattmeters. The use of 
watt-hour meters should be avoided, since 
these are inferior to the best indicating 
meters. i[f the load is very fluctuating the 
watt-hour meters may be preferable, and 
if used they should be checked at the fre- 
quency, voltage, wave form, etc., used in 
testing. Single-phase instruments are to be 
preferred to polyphase instruments. 


The discussion was opened by Gano 
Dunn, who dwelt upon the importance 
of the detail tests of the parts of the 
unit. Experience in the design of ordi- 
nary generators does not suffice for the 
problems involved with high speeds. It 
is desirable to know the proportion of 
losses chargeable to the separate ele- 
ments, these being quite different from 
the values at low speeds. He referred 
to the question of mechanical balance, 
and the difference in balancing acecord- 
ing to whether the critical speed, at 
which rotation takes place about the 
‘enter of gravity, be exceeded or not. 

W.L. R. Emmet referred to the difficul- 
tv of separating the various losses, and 
regarded the net result as the thing of 
importance to both engineer and pur- 
‘haser. It would be desirable to test 
the generator separately, but it cannot 
well be run by anything but the turbine 
which drives it. One method of earry- 


ing on such a test is the retardation 


method.' The losses in high-speed gen- 


‘rators are larger than usually ‘sup- 
posed, and detailed lists of losses 
shouid be accepted with caution. The 


windage losses especially are large and 
He then referred to the 


steam meter as a valuable piece of ap- 


vary greatly. 


paratus, and checks by weighing con- 
densed water had shown it reliable to 
two per cent and generally in agree- 
ment to one-half per cent. Even if not 
relied upon, it will frequently disclose 
sourees of error, such as a leaking con- 
denser. 

Francis Hodgkinson thought one 
hour sufficient for an accurate test since 
longer tests would agree in successive 
Still he did not advocate such 
a short test. He referred to a hydraulic 
brake which he had devised for testing 
turbines separately, thus eliminating 


hours. 


electrical measurements and permitting 
steady conditions to be more quickly at- 
tained. He also spoke of the correc- 
tions for vacuum, and the desirability 


1. This method was fully described in the 
ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 
for August 27, 1910, page 415. 
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of testing under different degrees "of 
vacuum and different loads. 

W. L. Robb differed from the authors 
on a few points. 


He agreed that the steam conditions dur- 
ing test should be as nearly as possible 
the conditions under which the turbine is 
normally to operate in service; but he 
would have the generator loaded during 
test with a load of approximately the same 
power-factor that will be met with in the 
normal operation of the plant. Such a 
load will be the one most easily obtained 
for the test under ordinary circumstances. 
All instruments on whose readings the cal- 
culation of efficiency are finally based 
should be calibrated before and after the 
test, not excepting series transformers 
Neither steam-flow meters nor watt-houw 
meters should be used as a basis for the 
final calculation of the efficiency of the set 
It will be found convenient, however, to 
have both instruments in service at th 
time of the test. Frequently some irregu 
larity in operation or in conditions of tes: 
will be indicated more promptly by thess« 
instruments than from the periodic read 
ings of the indicating wattmeters and the 
weights of steam. At the completion o 
test, data will be available for determining 
the accuracy of the steam-flow and watt 
hour meters. The time to prepare for a 
test is before the tubrogenerator and it 
auxiliary apparatus, including steam piping 
and switchboard, are installed. A few ex- 
tra valves of relatively small cost wil! 
greatly facilitate blanking off the apparatus 
under test from the rest of the power-house 
equipment, and no test is worthy of the 
name if reliance is placed on all valves 
being tight. Little, if any, attention is us 
ually given in switchboard design, to mak 
ing provision for the introduction in the 
circuits of standard series transformers or 
instruments, either for use in efficiency 
tests or in calibration of switchboard in 
struments. A slight and inexpensive change 
in the design of the disconnecting switches 
now commonly installed would greatly facil 
itate the use of standard instruments at 
times when their use is desirable. Meas- 
urements of feed-water are unreliable, as 
the quantity of water in the boiler is us 
ually determined by the height of water in 
the gauge. The height of water in the 
gauge is not only a function of the quantity 
or weight of water in the boiler, but also 
of the temperature of the water and the 
rate and point from which the steam is 
taken from the drum. It is convenient dur 
ing test to work up data as rapidly as pos 
sible, to enable one to plot the steam flow 
as a function of the kilowatt output, select 
ing scales that give approximately a forty 
five-degree slope to the line. Any irregu 
larities occurring during test, such as ab 
normal leakage in the condenser, will be 
apparent in irregularities in the points o! 
this line, and much time will be saved in 
removing the causes of these irregularities 
It is good practice to work out the results 
to be obtained from observations every fif 
teen minutes and to eliminate in the fina! 


calculation all observations taken before 
the results obtained for successive inte! 
vals became uniform. This has_ usuall) 


meant the elimination of the observations 
taken during the first hour, and sometimes 
during the first two hours. A run of one 
hour after the conditions have become con 
stant will give sufficient data for a calcula 
tion of the efficiency, provided a_ surface 
condenser is used. 

E. D. Dreyfus stated that there are 
over 2,000 steam turbines in operation 
in this country and he thought sufficient 


experience had been had to determin 
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the performance within very small lim- 
its of error. He cited cases where sep- 
arate tests had been made electrically 
and with hydraulic brake and excellent 
agreement obtained. 
the thoeretical value as a_ correction 
factor for pressure. 

W. C. L. Eglin spoke from the stand- 
point of the operating engineer. He did 
not consider the acceptance test of any 
value unless made in the manufactur- 
er’s plant, where better conditions can 
he obtained. It is difficult there how- 


ever to get unity power-factor, and to 


ggontare mee é 
eee 
oes . 


; 


pe 
2 _..* Wad 





BANQUET OF 


He had 


the steam-flow meter accurate, and by 


get trained observers. found 
its use changes in turbine efficiency had 
He 
ferred tests covering long periods. 

cS. 


been promptly discovered. pre- 
Mailloux spoke of the advisa- 
bility of segregating the tests of the 
two parts, as without it the turbine de- 
signer blamed the generator for poor 
performance and the electrical designer 
the He agreed with 
Professor Robb as to short tests. He ob- 
jected to the use of the word ‘‘deceler- 
ation’”’ retardation, 


blamed turbine. 


for by a pre- 


vious speaker, and the seeretary and 


He uses one-half 


THE COMMONWEALTH EDISON SECTION, 
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J. M. 
A. H. Pikler considered a watt-hour 


Knox spoke in similar vein. 
meter necessary and advised an indi- 
cating meter to check it. 

K. B. Rosa spoke of electrical meas- 
uring instruments and the reliability 
of both series and potential transform- 
ers after proper calibration. Their eal- 
ibration is more permanent than that 
of the instruments used with them. 
Shunts are particularly liable to intro- 
duce errors and should be tested before 
use, and not merely after use. 


L. T. Robinson answered some of the 


4 
Soe a =r! eee 





NATIONAL 
. 


criticisms which had been made and 


. 
y ) 
4. ° 


He said the steam-flow meter had been 


Dickinson closed the discussion. 


used for long periods without losing ac- 
curacy, but a small error will some- 
times arise due to a small hole in the 
nozzle becoming clogged. 
~>-s 
Commonwealth Edison Section of the 
National Electric Light Asso- 
ciation. 
The accompanying illustration shows 
the Commonwealth Edison Section of 
the National Electric Light Association 


holding its annual banquet in the Gold 


ELECTRIC 








Room of the Congress Hotel, Chicago, 
on November 1. Over 450 members and 
guests were present and a very enjoy- 
able evening was spent. An 
of this affair appeared in the ExcrricaL 
REVIEW AND WESTERN ELECTRICIAN 


account 


for 
November 12, on page 972. 
ee 
Electrical League of Cleveland. 
The Electrical League of Cleveland 
held a meeting on December 6 for the 
fol- 
There were 


election of officers, and this was 


lowed by a turkey dinner. 
The newly 


forty-two in attendance. 


‘y 
a 


a) 


“A » 


————————— 


LIGHT ASSOCIATION 


H. 
Eleetrie 


elected officers are: President, H. 
Cudmore, of the Brilliant 
Company; vice-presidents, E. E. Noble, 
of the Illuminating Company, C. T. 
McKinstry, of the Erner Electric Com- 


pany, and A. L. Oppenheimer, of the 
Enterprise Electrical Company; seere- 
tary-treasurer, T. P. Cagwin, of the 


Cleveland Telephone Company; execu- 
tive board, H. E. Hackenberg, of the 
National Carbon Company; G. S. Mil- 
ner, of the Erner Electric Company; 
J. T. Kermode, of the TIluminating 
Company, and J. Robert Crouse, of the 
National Electrie Lamp Association. 
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THE FINANCIAL ASPECT OF 
WATER POWERS. 


BY R. C. BEARDSLEY 
It has been asserted that owing to 
the great first cost of water powers 


they were seriously handicapped and 


instances have frequently been given 


this first cost ran as high as $300 
As the cost 
low-head wa- 


where 
per horsepower of turbine 
even for a 
not exceed $35, and 


of machinery, 
ter power should 
high-head 


thousand 


for a power with a capacity 


of several kilowatts not over 


ee per horsepower, why such ex 


ssive costs? It must be due either to 


one or more of the following reasons: 


careless engineering; the desire to in 


total income at the expense 


crease the 


of the rate of profit ; the obstacles in 


herent to the locality 
that investment should 


rate 


Economically P 


be best which returns the largest 


of dividends, but it is business policy 
to develop to a point, beyond which the 
unsatisfactory. It 

that 


certain development at 


dividends will be 


cannot be disputed every water 


power has a 
which it will return a much higher rate 
of dividends than it will if developed to 
the usual limit. Thus the highest rate 


be derived when the de 


may usually 
velopment is based on the minimum 
flow, and usually on the static head 


which is the cheapest per foot of fall. 
Yet this development is seldom advo- 
eated. Having possession of a water 
power the owner wishes to develop to 
the limit so as to make the proposition 
one of some magnitude, otherwise he 
knows that later on he 
pelled, at added 
complete the development. 
developed in 


an increase in ¢a- 


will be com- 
expense, to 
A steam 


this way. 


greatly 


plant is not 
Owing to its nature, 
pacity at any time is a comparatively 
simple matter. The steam engineer may 
be tempted to over-develop by install- 
ing a plant too large for the market 
and to introduce too many refinements, 
thus increasing the cost of the output. 
Both plants should be developed on the 
same basis to the end that the cost of 
a kilowatt-hour delivered to the cus- 
tomer will be a minimum. 

Note, however, the difference. While 
the steam plant is developed to take 
eare of the given market at the lowest 
eost per unit of output, the water pow- 


Cleveland 
trical En- 


meeting of the 


1 Paper read at a 
titute of Ele 


Section American Ins 


gineers 








er is developed to that point beyond 
which it will be cheaper to install fuel 
The larger the steam plant, the 
but be- 


power. 
more cheaply can it 
certain point, 
the 
output increases. 


generate, 
which is usually 
the 
Hence, 


yond 


passed, cost of water-power 


it will be seen 


ihat a prevalence of high costs for 
water-power plants is proof of their 
financial superiority in operating, over 


the fuel plant. 


Take, for example, the Niagara Falls 
plant A simple development there 
need not cost to exceed $35 per horse- 
power for the machinery, pipes, head 


works and power house, and yet these 


developments, it is claimed, cost about 


$100. Granite power houses were built 
head 
reason was that the 
100,000 


tunnels and races 


The 


wished to 


and expensive 
constructed. 

investors develop 
horsepower and make the proposition 
commensurate with their ideas of 
could have built a 
developed 
aggregated 


one 
size. The investor 
small cheaply 
plants which would 


100,000 horsepower and netted much 


number of 
have 
larger returns, especially as the large 
output greatly reduced the charges for 
but 
the investment. 


this would have seattered 
Hence the Niagara de- 
the 
limit. Then 
there have plants built 
where all three of the above agencies 
have played a part, resulting, possibly, 
in a $300 plant. 

With these causes in mind, 
fair it is to condemn water powers in 
general because of such excessive first 
cost in certain cases. The average wa- 
ter power may, in nearly every case, 
have a lower first cost than any other 
form of power plant, and if its cost is 
made to exceed such sum, it is only 
because the investor believes it to be 
to his advantage to so increase it, and 
in every case the cost of output should 
be less. 

Table I gives the cost of recent water 
powers built by the writer or estimated 
sarefully from working plans. The 
first four were actually built, and it is 
to these four plants that particular at- 
tention is called. Each plant was con- 
structed of reinforced concrete through- 
The dams are of the buttressed 

All head gates are lifted 
traveling cranes are in- 


power, 


marks what investors 
the 


been 


velopment 
considered economic 


other 


how un- 


out. 
gravity type. 
by motors, 

stalled, and all machinery is as good as 
should be desired. The cost covers 


every item up to the transmission line, 
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except lands and water rights, and it 
will be noted that about $52 per horse- 
power of turbine installed is the aver. 
age cost for moderately low heads. At 
Leavittsburg the caused a 
eost, while at Charles City. a 
penstock costing $26.6 per horsepower 


low head 
higher 


and the small size of plant is responsi 
ble. 

To place the power on thi 
same basis, for comparative purposes 
with the fuel plant, the cost of th: 
transmission line and the substatio: 
must be added to the cost of the water 
power plant; and the peak-load capaci 
ty of the water power must be com 
pared with the peak-load 
the steam plant. 


water 


capacity o 


TABLE I. PLANTS BUILT OR ESTIMATED CLOSELY 


Reinforced concrete construction. No lands or water rights. Pla 
complete to high-tension transmission. 

Attendance charge taken at $2000 per year for the smallest plant 
which is rather high. 

40-year replacement fund allowed for on total development 

Interest at 6 per cent. 

Maintenance at 3 per cent on total physical cost. 

Administration allowance is about $3 per horsepower delivered t 
the line. 

Taxes at 105. 

Oil, waste and small tools 40 cents per horsepower. 

Operation cost pe! 

Net (Cost per net horsepower 








Head | horse-| horse- (delivered to the 
Name or Location in |power| power (high-tension 
feet at at transmission 
tur- | turbine | 24-hour 
bine | shaft operation 

Newton Falls,O.(Porter)| 18 1000 | $47.00 $ 9.05 
Newton Falls,O. (Lowry) 8 1000 | 52.00 9.68 
Leavittsburg, O. 500 | 88.00 «7.30 
Charles City, Ia _ 300 | 100.00 23.20 
Parkman, O. 2 plants (*) soko 600 | 53.00 9.00 
Greenfield, O. (*)... 20000 | 85.00 
Hickory, N. C. ; ‘3 116000 | 40.50 
New York No. 1 (*). 30 1600 | 109.80 
New York, No.2(°)...' 39 1600 | 85.70 
New York No. 3 (*)....| 185 (12000 | 66.00 
1. 1100 feet penstock cost $26.6 per horse-power. 
2. 2 dams 1.2000-foot 39inch steam pipe canal and reservoir. 
3. 2-68 foot dams, tunnel 5000 feet. 
4. Earth dam. 
5. Earth dam and 4000 by 8 feet penstock. 
6. Earth dam and two 12,000 by 9 feet penstock. 


Thus, as Mr. Stott has pointed out, 
a steam turbine can, with practically no 
additional cost for turbines, be made to 
earry a 100-per-cent overload. Th 
generators and all other equipment will 
however, be increased 33 per cent as 
the usual overload capacity of gener- 
ators, ete., is 50 per cent. Taking the 
cost of steam turbines at $25, and the 
total cost of steam plant at $90, thé 
peak load of 100 per cent will cost $111 
per nominal horsepower of turbine, 01 
putting it another way, $55 per peak 
horsepower. This is favorable to the 
steam plant as frequently the overload 
rating of the generators is but 25 pet 
eent. Therefore, for a fair comparison 
of first costs, the water power must 
have a 100-per-cent overload capacity 
Based on water-wheel rating we will 
assume that it has no overload capacits 
at all and additional wheels must be 
installed. It then beemes a question o! 
what such additional wheels, with thé 
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necessary settings, cost. Figs 1, 2, 3 
and 4 give the cost of the various water 
turbines and impulse wheels. Even in 
the ease of low heads and open settings 
he eonerete wheel pits are not the most 
important item, as at times of peak load 

much higher, say 100 per cent higher, 
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two dollars per horsepower, increasing 
the electrical equipment nine dollars, 
and the hydraulic machinery ten dol- 
lars, making the total cost of the Lowry 
plant $73 per horsepower, or $36.50 per 
peak horsepower. 

In large high-head water powers us- 
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the horsepower of the water plant must 
be based on the condition of minimum 
head as well as minimum flow, if a fair 
comparison is to be made with the fuel 
plant. Usually low-head plants are sub- 
ject to back-water troubles, in which 
ease sufficient turbines must be installed 
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4 6 
DOLLARS PER HORSEPOWER OF WHEELS 
COST OF HORIZONTAL OPEN-SETTING WATER 


—" WHEELS. 
velocity of water would be allowed, in 
the same way as in the case of the steam 
plant, turbine efficiency is sacrificed by 
using high-pressure steam on the low- 
pressure side. Taking as an example 
the Lowry plant in Table I, the added 
building cost for an increase of 100 per 
cent in turbine capacity would only be 





ing steel-encased turbines, the addition- 
al cost per horsepower is much less as 
the additional turbines, all complete 
with casings, will only cost féur or five 
dollars per horsepower and the added 
floor space will not exceed twenty-five 
to fifty cents per horsepower. 

It must further be understood that 


10 12 14 16 


2 6 8 
COGT IN DOLLARS PER HORSEPOWER OF WATER WHEELS 
FIG. 4.—COST OF HIGH-HEAD WATER WHEELS. 


to maintain the at the fixed 


speed. 


power 


Frequently where the head is 
low, three times the normal power in 
turbines must be installed, thus adding 
twenty dollars in wheels and about six 
dollars in building, making a total cost 
of ninety-nine dollars for the Lowry 
plant. 


he transmission cost, depending, as 
it does, on the distance, can only be 
for this 
A wooden-pole line will cost 
exclu 
sive of a private right of way. A steel- 
tower line on a fifty-foot private right 
will cost $5,000 to $6,000 per 


allowed when distance is 


known 


from $600 to $2,000 per mile, 


of way 


mile with land at $200 per acre and 


fenced in. The substation cost may be 
taken from curves A in Fig. 7. It will 
be seenrthat this cost runs from about 
$6 for very large plants up to $40 for 


small powers. Taking the 300-horse- 
power plant size, $22 must be added, 


making a total of $121 per horsepower, 


for a small plant seriously affected by 
back water. This cost is now higher 
than the largest steam plant but still 


below the cost of a small one 


As an example ot the cost of opera 


tion, take the Charles City plant, Table 
| I") 


$273 PU 


e power-plant operation cost is 


substation, $10.00; transmission 


1) miles assumed $8.00; making a 


total of $41.20. This is the total annual 


operating charge for twenty-four-hour 


power, every item being allowed for, 
except lands and water rights. This is 


on the assumption that the development 
the 


the flow of 


that 


minimum 
full 


is based on 


stream, and the load is sold 


24 hours per day, 365 days per year 
he 


ly the samé 


ill remain practical 


above cost 
for ten-hour operation, the 
only item that is reduced being that of 
attendance. For ten-hour operation and 


a load-faector of 100 per cent, the cost 


‘ 


would be, for a 300-horsepower plant, 
$32.40 per horsepower per year, and as 
the plant could only sell 3,650 horse- 
power-hours per horsepower of turbine, 
the cost will be $0.0089 per horsepow 
er-hour delivered to the consumer. 

As a matter of fact, a 100-per-cent 
load-factor is seldom attained, about 

fair 
installing three 
machinery, 
capital 


In the pre- 


cent being a average. 


oo per 
This 


times as much 


will necessitate 
peak load 
and this greatly inereases the 
charge against the plant. 
ceding example 900 horsepower in wa- 
ter wheels must be provided for with 
the necessary increase in generators, if 
the same output is to be sold, or, for the 
same equipment, only about 100 aver- 
age horsepower could be sold, giving 
for a ten-hour load, 1,200 horsepower- 
hours per year output for each horse- 
power installed, and making the cost 
per $0.0267. This 
latter cost is consistent with the work- 


horsepower-hour, 
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plants 
having unusually high first cost and 


ing conditions of such small 
fairly long transmission. 

By use of the curves giving power- 
plant costs and allowing for lands, vest- 
ed rights, transmission, canals, ete., a 
fairly exact estimate for any particu- 
lar plant may be arrived at. Allowing 
9 to 10 per cent for fixed charges and 
adding the operating charges as given 
by Figs. 6, 7 and 8, the total operating 
cost may be had. This cost will com- 
pare with the fuel-plant cost, but there 
may still be the 


such as for city lighting, etc. 


eost of distribution, 


Or, a more hasty and approximate 


method is to take some of the operating 


costs given in Tables I and IT and then 


allow for the additional items enumer- 


ated abov e 


TABLE Il. COST OF DEVELOPMENT, TWENTY-FOUR 


HOUR POWER, 


Based on report of Ontario Hydro-electric Commission.) 
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Name of Power Head P3 =a Bae 
= 85 On 8 
zB OC; to 
5 == aes 
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33 25 aes 
ZR Os oS a5 
Iroquois, Ont 2 1200 $149.16 $24.00 
High Falls, Ont. A 78 2400 81.25 11.90 
High Falls, Ont. B . 78 1100 111.82 17.00 
Fountain Falls, Ont. 27 2400 89.16 13.00 
Dog Lake : 347 13675 61.00 6.80 
Cameron Rapids 39 16350 50.00 5.80 
Slate Falls 32 3686 97.00 10.40 
Healeys Falls 60 8000 84.38 10. 20 
Middle Falls 30 5200 91.37 11.00 
Ranney’s Falls. . 85 6000 69. 67 
Rapids above Glen Miller 18 3200 109.38 
Rapids above Trenton 18 3200 115.63 
Niagara Falls . 250 100000 86.00 9.32 
Maitland River... 80 1600 203.00 17.40 
Saugeen River 40 1333 187.53 18.30 
Beaver River . 420 2267 128.28 
Severn River : 52 4000 87.50 14.00 
South River ‘ 40 750 153.33 21.20 


In comparing a steam plant with this 


small hydroelectric plant, the steam 
plant is assumed to be located at the 
same spot as was the substation of the 
water power. It is therefore free from 
the transmission and substation costs. 

[It would seem that the cost of devel- 
oping a horsepower by steam should be 
known within two or three per cent, 
vet we have the marked disagreement 


indicated in Table ITI. 


TABLE III. 

Cost of 10-hour power; coal at $3, 300 Horse- 
power. 
Wm. O. Webber... . $37.50 
Ontario Commission . 26.27 
A. F. Nagle..... , 43.57 
Pens Mr SE achaius\awencsnseavasecues . 25.00 

BUGTEED ccccceccecascevccesecenssseess $34.08 


These estimates do not include the 
administration charge allowed for 
above in the case of the hydroelectric 
plants, nor the replacement fund. A\l- 


lowing for these items, six dollars must 
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be added to the above, making the cost 
forty dollars per year. The fact that a 
water wheel as usually rated has little 
overload capacity while the steam en. 
gine has 25 to 100 per cent overload. 
complicates the comparisons at this 
point. The above costs of steam power, 
no doubt, cover a peak overload of 
about 50 per cent, and therefore give 
an operating cost much less than would 
actually be the case, and in the propor 
tion of two to three, giving a cost per 
horsepower-hour for ten-hour power on 
the basis of horsepower rating of 

ter wheels, of $26.66, which is consid 

ably less than the cost of the wat 

power. However, in order to get t 

50-per-cent peak overload capacity 

the case of the water power, the add 
flumes and 


tional turbines, 


necessary add but $3.24 to the 


penstoc 
anni 
operating cost, giving a total of $35.64 
This is now on the same basis as th 
300-horsepower steam plant and com 
pares more favorably with its cost of 
$34.08. If the of the 
stock is eliminated, the 
eost is $33.51, or less than that of th 
steam The difference, however 
is slight and far inside the accuracy 
of ecaleulation as appears the 
above tabulation of steam-power costs 
The water would be 
about $10 per horsepower, 
operating cost of 70 cents to be added 


cost long pen 


water-power 
eost. 
from 
rights 


eost of 
making an 


to the above. 

it would, therefore, appear that even 
in this case a small water power costing 
$100 per 
stalled, stands on an equal footing with 
the steam plant using coal at $3.00 per 
ton. For each dollar that the coal costs 
less than- $3.00, the operation of the 
steam plant will be reduced $3.20 per 


horsepower of turbine in- 


horsepower per year for ten-hour 
power. 

This example illustrates several im 
portant points. It marks about the 


limit of wise investment and indicates 
that beyond this limit a steam or pro 
ducer plant should.be built, or that a 
less expensive development should be 
installed. It is apparent that the un- 
developed water rights are not of great 
value in this case, and that such values 
are entirely dependent on the cost of 
development, the transmission distance 
and the cost of fuel, and are not, as 
has so often been assumed, a fixed sum 
all over the country. In other words, 
the undeveloped water rights with all 
necessary lands are worth the capital- 
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ized saving in the cost of production of 
the water power over the production of 
the same power by some imported plant, 
and when this saving becomes zero such 
property has no value at all. 

It further shows that the usual small 
water power, while not a get-rich-quick 
investment, should, when properly de- 
veloped, be a much better proposition 
than the steam plant. As a matter of 
fact. the Charles City plant did drive 
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into the problem, but in every case the 
same rule applies, which is, that the 
additional power secured must not cost 
more than if developed from a fuel 
plant. It is the effort to develop to this 
point that has produced the costs given 
in Tables Il and IV. That is, these 
tables indicate what has been consid- 
ered as the economic limit of develop- 
ment and indicate this limit to be about 
$150 per horsepower. No doubt these 
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pound of solid gold may cost more than 
it is worth, and it is absurd to base 
comparative figures on such freak de- 
velopments. Take, for instance, the 
McCall Ferry development. A con- 
struction bridge of reinforced concrete, 
costing some $100,000 was built, when 
a steel structure would served 
the purpose and its salvage been of 
some value. Thousands of yards of rock 
were needlessly excavated, and the use- 


have 
































































































































— r T T 30% 
* 15 + > + 
50 50} 4 4 
s 25 + + + 
200 4 —} + 4 + + 
& 
* } 
7S fe } -+ + + 
: 5e | 
~ - 4+ 
ne 150 ef } } 
z Qe 
; 25 [Sm- i = ee 
o iz 
< 
© 00 pe . 7 
Y¢g 
4 5 D 
er 
| Si 
‘ 50}6 ‘ 
| : 
| 4 2 ee 
+—_—_+- —-— - — er a " -_ > ba 4 Sn ee | 
a a i ape ane ] t ashe 
COST IN [DOLUARS|PER KILQWATE OF GENERATOR | | 3 TOTAL HORSEPOWER OF) TURBINES 
a 2 16 20 24 26 32 0000 20 500 30000 40000 50.000 60 00 70000 80000 30,000 
FIG. 5.—COST OF .ELECTRICAL EQUIPMENT FIG. 6.—ANNUAL COST OF ATTENDANCE IN HYDROELECTRIC PLANTS. 
Twenty-four-hour Operation. Ten Attendants. 
: - S = Le 750 ‘S 
RVE B COST OF ANNUAL OPERATION ; ° f 
4 —{——+ oe aenanaill 2&_|7000 a ee | 4 fee oe 
4 w> | 
A | i=) oo | | 
——$$}—_—$+_—4___ > fd 3 = 6500 13 H+ +--+ + + aoe eae | a's — 
| rh | | i } 
3 44} pf pt {#246000 12}-——_+_) Ss an —— + 
Z | | ao | | He | | {/] a 
= ee ee eee eee $-—— + 215800 - emer | ee +++ +f- 
| Zz ] 
= | | | | > | | 
i ! 4 ' 
; +— — $—_—}——, | +—_—_+_0 2 f _Iso00 0}——+- 4+___4 —) t + Pi + + 
| | Sife | | ig 5 
¢ — oa © 4 _siile 1 lasoo 3 ) 4 4 1 a — 
| z\\\— } SHS le ry / | . | 
QO +-'t& Tiinssidh ‘oe | — oe rg iS 1} Jscooo s+ = es Fccsthe + +} +— + tt 
ia 2 4 | | | rf r ia a | | } | | 
wi <a ‘n | t i r lo FJ } | j | | 
> ae ee oe ee at } 1913500 7 a . So ae! SE 2 a 
s DAVE | ee a | | | } } 
& | | | | | | 
5 vs ‘ | } i g | & + i + oa - — 
oe is) ae a me oe —* + , 4 2 3000 6st | | i i 
a | | | | lz } | } | } 
5 as = a a oe oe oe ae ee e280 ei Ae —_ 4 +4 e444 + oo 
a | | je 
bs | | | j | } 
| soe! ee ee : | , a oe = | ats—{2000 4 7 f—4—p + 4 EE LE ES) Meo 
& | | | | | | ele WV), 1 | | | 
ol=z } | |} 2s a cine -_ 4 + Eee + —+ -—+ 
—— WA} jt —-Sr#'s00 3 Z VX 7 s T nae if 
| | : | } | | mm | } | 
. se | ~ ee ee eee —_——4 1000 2 Z sn ce a a — T 2 ee ee 2 rt 
} | | | | | } } | | | 
> +__+—-+—_} + +— ———t 500 ! 4+}; 1-1 eS ee pe T + 
| | | ANNUAL COST if DOLLARS| OF OPERATION PER |DELIVEREO! HORSE WER | { 
ee ot - 
' ' 22. 4 2 8 30 32 “@ 36 SB 40 
2 'S j® 2) 2a 6227)«|©«30 (63}lhlCG CO 42 4S 8B 2 a 8 8 ° 4 a & 20 4 6 2 $ 3 


CURVE A- COST OF BUILDING AND EQUIPMENT 


PER HORSEPOWER AT OUTGOING LINE 
FIG. 7.—SUBSTATION COSTS. 
Three-phase Installations. 
Replacement or 


Sixty-cycle 
Land, 


tor 


Seven Per Cent. 


out a modern steam plant or at least 
drove it to such favorable terms that it 
soon became a part of the water-power 
system. > 

As the water power grows in size and 
the head becomes higher, the operating 
cost becomes less. 

It is apparent that in practically all 
water powers, it becomes a question as 
to how much above the minimum flow 
of the stream it is wise to develop. The 
question of reservoirs, ete., also enters 


No Allowance 
Administration. 
Charge Six Per Cent, Taxes Two Per Cent, Depreciation 
Twenty-four-Hour Operation. 


FIG. 


Interest 
$7.50, Patrol 
Per Cent. 


plants have been, as a whole, financially 
successful, although a few have changed 
hands soon after building owing to a 
lack of capital to develop the market. 

There can be no question but that 
when the cost of fuel is high, even $300 
per horsepower would not be an excess- 
ive price to pay for a water right. 

It is true that a water power may be 
so developed that it will cost unreason- 
able sums, but the same might be said 
of any investment.. The mining of a 





25 per Mile. 


8.—TRANSMISSION OPERATION COST. 

No Allowance for Land or Buildings. 
Cent, Replacement Three Per Cent, Taxes One Per Cent, Mainte- 
nance Two Per Cent. 


Interest Charge Six Per 


Copper at Twenty Cents per Pound, Poles 
Loss in Line and Transformers, Seven 


less cavities filled with costly concrete. 
A solid conerete dam was built which 
cost at least $250,000 more than a mod- 
ern dam would have cost, ete. It is 
such developments that the steam- 
power advocates compare with steam 
costs. 

It is in the operation of the water- 
power plant, however, that we find the 
greatest advantage over that of the fuel 
plant. Table V indicates the fixed 
charges for the two types of plant. 
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The steam plant, being located in the 
city, will pay a higher tax rate than 
the water power in the country. 

While the fixed charges on the steam 
plant will remain about the same for 
various plants, those on the water pow- 
er will vary between wide limits, owing 
to the fact that the machinery cost for 
the latter is a comparatively small por- 
tion of the total, the remaining cost 
being in dams, canals, water rights, ex- 
cavation and other items having a very 
low depreciation or obsolescence charge. 
Such parts should have a life of a hun- 

TABLE IV. 
From Meads Water Power Engineering) 


| Net horse-Cost per 
orst- 


| Head power at See 
Name of Location | in Turbine (power of Note 

feet Shaft Turbines below 
Chicago Drainage Canal; 28 15,500 225.80 d 
Columbus, Ga | 40 9,000 50.00 | cande 
Catawba, 5. C 25 10,000 110.00 | dandf 
Tariffville, Conn 31 2,300 125.00 d 
Delta, Pa 42 550 54.00 dandg 
Lachine, Montreal | 16 6,600 145.80 | dandh 
Winnepeg, Manitoba 40 25,600 156.25 | d and i 
Manchester, N. H.......| 30 6,000 | 66.00 | a andj 
Lowell, Mass. 13 110.00 | a and } 
Lowell, Maas. 18 57.00 | aandj 
Big Cottonwood, Utah 370 3,000 108.25 | d and k 
Lawrence, Mass....... 67.50 | a and j 
Spier Falls, N. Y. |; 90 42.00 c 
Zurich, Switzerland.....|very low| 25,300 183.00 | dand! 
Rhinefelden, Germany. -| 10 to 16 15,000 81.7 c 
Paderno, Italy. er 13,000 120.00 b 
Champ, France ceuee| 104 6,750 148.00 d 
Dept. de |'Isere, France| 330 4,000 | 34.00 b 
Dept. de Jura, France 6.5 300 150.00 d 
Upper Savoy te 450 11,000 165.00 | candm 
Chedde, France . 455 | 10,000 35.75 |a,c and a 
Chevres, Switzerland... 14 to 27 9,600 109.00 b 
Kubel, Switzerland . 296 500 215.00 | dando 
Schaffhausen, Germany. 11 to 16) 2,700 135.00 | dandp 
Gersthofen Germany. .. 32.8-34.8 6,000 135.00 b 
Augsburg, Germany. | 9,100 206.00 d 
Heumbach, Germany 230t0360) 16,500 130.00 | dandq 
Lyon, France. 33 to 40| 22,750 287.50 | dandr 
me Germany 24 to 30) 23,000 132.50 b 
Munich, Germany 25 to 28 5,660 123.00 | candi 


a—the cost of development exclusive of dam. 

b—the cost of development including dam. 

o—the cost of complete development including electric equipment. 

d—the cost of complete development including electric equpment 
and transmission. 

e—mostly 12-hour horse-power distributed to adjacent mills at 
generated voltage. 

{—severe climatic and river conditions during construction. 

g—very favorable location; cheap timber dam, transmission only 
5 miles 

h—inelusive of lands. 

.—expeasive canals in rock and expensive concrete construction 

j—factory installation. 

k—Pelton wheels and 1500 feet of wood-stave pipe. 

]—four interconnected plants and steam auxiliary. 

m—not including 5000-horsepower steam auxiliary. 

n—not including dam. 

o—with 1000-horsepower auxiliary. 

p—two connected plants. 

q—15-mile transmission. 

r—12-mile canal. 


dred years if properly built. Judging 
from the experience of the Niagara 
Falls plant as given by Philip P. Bar- 
ton, the maintenance on _ electrical 
equipment is less than 0.75 per cent; 
the obsolescence charge on the switching 
equipment is 5 per cent, and on other 
electrical equipment 1 per cent. Mr. 
Hutchinson gives a depreciation plus 
maintenance charge of 2 per cent on 
transmission lines of importance, but 
the writer uses 3 per cent to cover this 
item. 

It should be noted that the greater 
the cost per unit of power plant, the 
lower will be the fixed charge; 2.5 per 
eent for the average plant should be a 
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fair average. The fixed charges against 
the steam plant are about twice those 
against the hydroelectric and if the 
other operating expenses were the same 
for both plants, the water power may 
cost twice as much and still be on an 
equal footing with the steam plant. 
However, the variable charge, if it may 
be so ealled, is the one thing that has 
appealed to the lay mind, and no doubt 
caused the present excitement relative 
to hydroelectric plants. Aside from a 
very small charge of ten or fifteen cents 
per year for oil per horsepower, the 
only cost is the attendance. Fig. 6 gives 
values for this cost. It should be noted 
that the attendance item for a water 
power is much lower than for a fuel 
plant of the most modern type: 
Hydroelectric plants have frequently 
cost excessive amounts, and the follow- 
ing are some of the reasons for this in 
addition to those already given. These 
are what might be called the illegiti- 
mate costs. The modern hydroelectric 
development is a novelty to the large 
majority of contractors, and they hesi- 
tate to bid at all, and when they do bid 
it is at about twice the actual cost. On 
one installation sixteen sets of specifi- 
cations were sent out, and two bids re- 
ceived. One of these bids was 100 per 
cent above the estimated cost and the 
other within 10 per cent. Frequently 
the interests promoting such enterprises 
form a construction company, and make 
excessive profits. The promoters fre- 
quently get options on the lands and 
water rights and sell them to the com- 
pany which they promote, at a high 
valuation. Again the contract is let on 
a cost-plus-a-fixed-sum basis, and, un- 
less the contractor is perfectly honest, 
the cost is made unnecessarily high. 
Again the ease is frequent where the 
cost of the dam is a large factor in the 
eost of the plant and a solid dam is 
built costing twice that of the but- 
tressed dam, and having a factor of 
safety of one. The power houses are 
built of solid concrete when reinforced 
concrete is cheaper for the purpose. 
The steam plant is only slightly af- 
fected by local conditions. Contractors 
bid close to the estimate, and the engi- 


TABLE V. FIXED CHARGES IN PER CENT. 





Item Steam Plant Water Power 
— 

ee 6 | 6 
Insurance. .. 0.5 0 
Taxes..... . 2 1 
Maintenance.... . 5 1 
18) ce... 5 1.5 

Total..... 18.5 9.5 








Vol. S57—No. 25 


neer knows, by well established prece- 
dent, about what is expected of him. 

Regarding the future relations be- 
tween the water power and the fue] 
plant, the following may be said. 
Granting that the producer gas-engine 
plant is to become perfected and will 
use one-half or one-fourth the coal now 
used by the steam turbine to produce 
the same power, there is no reason to 
forecast that the cost of plant will not 
remain excessive. It is also quite pos- 
sible that the price of coal will steadily 
increase. It would be very strange. 
indeed, were this not the ease, as it 
would be the only article of household 
and general use that is not rapidly in- 
creasing in cost, at the same time be 
ing about the only commodity that must 
soon become exhausted. The coal veins 
are becoming more inaccessible, and thie 
law will sooner or later compel safer 
mining. Labor, especially manual, is 
sure to double in price about ever) 
twenty years. Government control will 
add cost to the mining operations and 
especially if large combinations of cap 
ital are prevented. The only thing 
tending toward a decrease in cost of 
fuel power is in the cheapening of the 
producer and gas engine, and it would 
seem too optimistic to hope for a less 
eost per horsepower than $100 for the 
gas-engine plant. 

The gas engine has little overload 
capacity, and hence, to give it its over- 
load rating of 100 per cent, as was done 
for the steam turbine, the cost per 
horsepower becomes $175. One author 
ity gives a cost of $150 per horsepower 
for a gas-engine producer plant having 
a 33-per-cent overload capacity. The 
rate of fixed charges on this investment 
will certainly exceed that for the steam 
plant, as the item of obsolescence will 
greater. Another inherent disad 
vantage in the gas engine is its ver) 
low efficiency on low load-factors. In 
actual practice, therefore, this plant 
would have to contain a certain propor- 
tion of steam turbines, thus increasing 
the operating cost. 

Even should the item of fuel be en- 
tirely eliminated, still this gas plant 
would have over twice the operating 
charges (assuming a fixed charge of 19 
per cent) necessary with the average 
hydroelectric development. That is, 
the latter could cost $350 to install and 
still compete, even though the coal used 
by the gas plant were zero. Gas en- 
gines of more than 5,000-kilowatt ca- 


be 
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pacity each are considered curiosities 
note the seventeen 2,500-horsepower 
engines at Gary, Ind.), and it is proba- 
ble that this size will not be greatly in- 
creased. Therefore, a large plant would 
consist of a great many units requiring 
the attention of numerous operatives 
far in excess of those required by the 
water wheels. In addition are the pro- 
ducer attendants. Therefore, it is only 
to the cheapening of the plant that we 
must look for the cheapening of power, 
and it does not seem reasonable to ex- 
pect such reduction in cost to greatly 
exceed the echeapening of hydraulic 
equipment. The water turbine is being 
perfected so that where 80 per cent was 
thought to be satisfactory a year ago, 
90 per cent can now be attained. The 
part-load efficiency of water wheels is 
so rapidly increasing that now the en- 
vineer is justified in assuming the aver- 
age operation at three-fourths gate, 
thus giving the wheels 33-per-cent over- 
load capacity, or even better. Contrac- 
tors will soon be willing to figure more 
closely and do the work at less cost. 
The price of concrete materials is 
steadily diminishing and the cost of 
placing is about half what it was a few 
years ago. The cost of excavating is 
steadily being reduced. Manufacturers 
are rapidly taking up the manufacture 
of hydraulic specialties, as will become 
apparent on an inspection of the ad- 
vertisements in the engineering jour- 
nals. Transmission towers are becom- 
ing cheaper and higher voltage used, 
ete. And, in fact, the future has noth- 
ing but omens favorable to the cheap- 
ening of first cost and the betterment 
of the water power as an investment. 
Much ean be said on the question of 
which type of power plant gives the 
best results on low load-factors. Much 
depends on the understanding or use 
of the term, load-factor, but assuming 
it to mean the total kilowatt-hours sold 
per annum, divided by the kilowatt- 
hours which can be economically pro- 
duced, it will appear that the plant 
having the largest fixed charges will 
give the largest unit-output cost on a 
low load-factor. The extent of this dif- 
ference will, however, be largely af- 
fected by the load distribution over the 
period, and frequently, even though the 
eost of production is increased, the 
market conditions may be such that a 
low load-factor actually gives increased 
profits, owing to the higher charges im- 
posed on the customer. Two rival 
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plants entering upon the conquest of 
market are not compelled to sell to the 
same customer, but each attempts a se- 
lection of customers best suited to its 
particular plant. In practically all 
power and lighting or railway load 
curves, are abnormal peaks 
caused by special days. Any power 
plant must have installed sufficient ma- 
chinery to carry these ‘‘special-day’’ 
loads, and it becomes merely a question 
of which type of power plant entails 
the largest charge on this extra ma- 
chinery. Now, logically, the charges 
on the water-power peak-load machin- 
ery can never exceed that of the fuel 
plant, because if it does, fuel plant will 
be installed instead of water wheels. 
Of course, if the water plant necessary 
for the average load has greater operat- 
ing charges, then the water power must 
be left undeveloped or developed more 
cheaply. 

The writer claims that the average 
water power is especially adapted to 
fluctuating loads and to take eare of 
low annual load-factors. How ean this 
be otherwise when additional turbines 
cost but a half to a tenth of what a 
steam turbine costs and all other costs 
are at least as low in one case as the 
other? There are, of course, cases 
where excessive penstocks, canals or 
tunnels, and lack of reservoirs, places 
the water power at a disadvantage. 

It may, at first thought, seem that 
there is a disadvantage in operating a 
mixed plant, but there is no good rea- 
son why this should be so. If the trans- 
mission is a long one, a steam-turbine 
plant is installed near the market, and 
the high-speed turbine with its great 
flywheel effects acts as a regulator, au- 
tomatically and perfectly, and without 
in any way complicating the adminis- 
tration of the plant. If the auxiliary 
is located at the water power, it is 
usually held as a stand-by plant for the 
special days or for the period of low 
water, and when operated is given a 
steady load, the water plant taking the 
peaks. In this case the outside men 
are called in to fire the boilers, and the 
engineer of the water-power plant oper- 
ates the combination. At all events, 
the selection of peak-load machinery is 
not regulated by any other law than 
that of business sense, and such judg- 
ment will not install a plant which has 
a higher operating cost than is thought 
to be at least as low as that of any 
competitor. 


there 
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The question uppermost in the minds 
of the people, however, is not that of 
which type of power plant is the best 
investment, but how shall the coal 
fields and the waterfalls be conserved. 
There are also many who question the 
advisability of such control. Were all 
humans divine, control would not be 
advisable, but under operating condi- 
tions it would seem that there should 
be State or administra- 
tion which oversees each development 
and imposes a certain charge, for which 
the Government in return gives im- 
proved drainage areas, etc. Taking it 
for granted that the engineers ap- 
pointed by the Government are honest 
and wise, such direction would deter- 
mine the extent of the development, 
and see to it that safe and efficient 
structures were built. 

There are today few water powers 
of value which are not owned by pri- 
vate capital and, to the writer, it seems 
futile to attempt to prevent the secur- 
ing and combining of these rights by 
large capitalists. In fact, it is only by 
a combination of numerous small pow- 
ers that effective development may be 
affected on such rivers as the Kankakee 
in Illinois, the Cuyahoga in Ohio, the 
Oriskany in New York, and many oth- 
ers. 

All that may be hoped for, and all 
that should be desired, is the regula- 
tion of the price charged by these cor- 
porations and the regulation of the dis- 
tribution. 

Has not the community, possessing 
within its borders a large water power, 
certain rights which are transgressed 
when all that power is transmitted a 
hundred miles or so away? This and 
similar questions are legitimate prob- 
lems for solution by the Government. 

The water power should in all cases 
be a first-class investment, and when 
developed wisely will often necessarily 
cost more per unit installed than does 
the fuel plant, simply because the oper- 
ating cost is so much less that it will 
stand such development, but if under- 
development is followed the plant cost 
will be much less than for any other 
form of power. 
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The St. Louis Section Meeting. 

At the December meeting of the St. 
Louis Section, American Institute of 
Electrical Engineers, on December 21, 
Prof. Francis E. Nipher, of Washing- 
ton University, will make an address. 


Government 








Annual Meeting of the American So- 
ciety of Mechanical Engineers. 
most successful annual 
held by the 


Socicty of Mechanical Engineers was 


One of the 


meetings ever American 


called to order in the Engineering So- 
cieties Building in New York on Tues- 
December ¢ Presi- 


evening, with 


das 


dent George Westinghouse in the chair. 


he large auditorium was filled to its 
capacity by members and guests to lis- 
ten to Mr. Westinghouse’s presidential 
the 


address. It is custom for presi- 


dents of this society to discuss some 
which 
Mr. 


the 


phase ot engines ring work in 


they have made notable success. 


Westinghouse Chose Lol lLIS topic 


Westinghouse air brake, for the devel 


f which he is almost entirely 


opment ot 
responsible. 

Mr. Westinghouse related how the 
idea of a brake which could be applied 
simultaneously to all cars of a train oe- 
result of a eolli- 


curred to him as the 


sion which delayed a train on which he 


was a passenger. His first idea of a 
brake which he later found had been 
held by others, was to connect the 
brake levers of each car to its draft 
gear so that the application of brakes 
to the engine would cause the cars to 
close up on each other toward the lo 


comotive and thereby apply a braking 


foree through the couplers and brake 


wheels. This seheme proy 


levers to tl 


ing impracticable, Mr. Westinghouse 


considered placing steam eylin 


locomotive, whose pis 


der on the 
connected to “a 


ton was to 1 

chain extending underneath the train 
and connected to the braking mech- 
anism of each ca It soon devel 
oped that this plan was not feasible 


since it was impossible to have a eyl 


inder long enough to operate a chain on 


whereas 


more than four or five cars, 
trains of ten or twelve ears were in 
common use The next development 


was the idea of placing a steam cylin- 
der under each car with a flexible pipe 
connection to the locomotive to supply 
the brake cylinders with steam. Exper- 
iments svon showed, however, that it 
was impracticable even in warm weath- 
er to the 
of even a short train in sufficient quan- 


transmit steam to rear cars 


tities to operate the brakes. 
Mr. Westinghouse then told how the 


idea of using compressed air as his 


braking force was brought home to 


him by a description in a technical jour- 
nal of the method of driving the Mount 
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Cenis tunnel with compressed air, and 
how with co-operation of the superin- 
tendent of the Panhandle railroad the 
first air-brake equipment was construct- 
ed and applied to the Steubenville ac- 
commodation train consisting of a lo- 
On the first 
run of this train so equipped, a serious 


comotive and four ears. 


accident was averted by the ability of 
the train to make a quick stop by the 
which 


application of the air brake, 


demonstrated its value and started it 
on its useful and successful career. 
Following the suecessful application 
of the apparatus on the first train the 
introduction of the air brake proceeded 
rapidly,and the Westinghouse Air Brake 
Company was formed to manufacture 
it. It soon developed that it took con- 
siderable time to apply the brakes with 
full force and a longer time to release 
them, and that in the event of a break 
the 


would be uncontrolled and on a gradi- 


in-two of a_ train, rear sections 
ent might run away with disastrous re- 
sults. This led to the development of 
the automatie brake which was identi- 
cal with the original air brake but with 
two important features added. These 
were un auxiliary reservoir under each 


Air 
operating the brake evlinder was taken 


car and also a triple valve. for 
from the auxiliary reservoir while the 
funetion of the triple valve was to re- 
lease the brake by opening a passage 
from the brake cylinder to the atmos- 
phere and also to provide a_ passage 
rom the train line pipe to the auxiliary 
reservoir whenever air under pressure 
was admitted to the train line pipe from 
This 


was the normal condition of the system. 


the main reservoir on the engine. 


When the pressure in the train pipe 
was decreased by the engineer opening 
his control valve, the triple valve then 
closed the communication between the 
brake evlinder and atmosphere and es 


tablished communieation between the 
auxiliary reservoir and the brake eylin- 
der, thus applying the brakes. Any 


escape of air from the train pipe by its 
rupture or by the breaking in two of 
the train immediately applied the 
brakes on all the ears. 

Mr. Westinghouse then described the 
work with an experimental train of 
fifty freight cars, now known as the 
Burlington brake trials, which proved 
the inadequaey of the automatic brake 
due to its slowness of operation on the 
rear cars of a long train, and the devel- 
quick acting 


opment of the present 
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brake. This was accomplished by 


means of changes in the triple valye 
which rendered the application of the 
brake practically instantaneous on ey- 
ery car of a long train. Mr. Westing- 
house also described the present status 
of the air 
tribute to 
companies 


brake and paid a glowing 
the officials of the railroad 
for the co-operation which 
they had given in the development of 
this most important adjunct of modern 
railroading. 

The report of the tellers of election 
was presented following Mr. Westing 
house’s address. The present election 
was unique in that there was a contest 
for the presidency. The vote was ver) 
close and the count showed that Colo 
nel E. D. Meier, president of the Hein 
Safety Boiler Company had been elect 
ed president of the society. 

The serious work of the meeting be 
After 
the transaction of routine business, in 


gan on Wednesday morning. 


cluding the adoption of an amendment 
to the constitution, a report of the re 
cent joint meeting held in England 
with the Institution of Mechanical En 
gineers was delivered by the secretary, 
Calvin W. Rice. He recounted the nu 
merous enjovable social and engineer 
ing features of this meeting. 
('RANSMISSION OF HEAT IN CONDENSERS. 
The only paper to be presented Wed 
nesday entitled, ‘‘The 
Transmission of Heat in Surface Con 


morning was 


densation.’”’ 


The paper, written by George A. Orrok, 
contains the results of 771 heat transmis- 
sion tests made by the author on sixteen 
kinds of condenser tubes under various 
conditions of condenser practice. It also 
includes eighty-four tests made by Allen 
in England, forty-seven tests by Hepburn 
in the United States, fifty-three tests by 
Hagemann in England, forty tests by J. P 
Joule, forty-one tests by Stott and Pigott. 
forty tests by Weighton, thirty-five tests 
by Josse and thirty-four tests by Clement 
and Garland. These tests have all been 
calculated on the same basis and com- 
pared, and the author concludes from the 
tests that the heat transferred from the 
condensing steam surrounding a metallic 
tube to cold water flowing through the 
tube is proportional to the seven-eighths 
power of the mean temperature difference 
of the water and steam: he finds that the 
coefficient of heat transmission is approx 
imately proportional to the square root of 
velocity of the cooling water and this co 
efficient is independent of the vacuum and 
of the velocity of the steam among the 
tubes or in the condenser passages. 


STEAM ROILER EFFICIENCY. 

The session of Wednesday afternoon 
was devoted entirely to steam engineer- 
ing. Edward A. Uehling presented a 
paper entitled ‘‘Combustion and Boiler 
Efficieney.”’ 
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This paper stated that the efficiency of 
the steam generator depends on conditions 
far more complex than does that of the 
steam engine or electric generator. The 
latter, when properly designed, constructed 
and adjusted to their work will operate at 
maximum economy and the attendant can 
do little to change their efficiency. With 
a steam boiler no adjustment is possible 
and reliance must be placed on proper at- 
tendance. Many modifying factors such as 
atmospheric conditions, quality of the fuel, 
both chemical and physical, rate of driving, 
ete.. enter into boiler operations and ren- 
der fixed adjustment impossible. The heat 
carried off by flue gas in general boiler- 
room practice seldom is as low as fifteen 
per cent and often is forty per cent of the 
calorific value of the fuel. 


In the discussion of this paper one 
speaker objected that there was no 
practical carbon-dioxide recorder for 
continuous operation. Another speak- 
er contended that the efficiency of com- 
is the vital subject in 
power-plant operations today, that be- 
side it the efficiency of the steam tur- 


hustion most 


hine is a mere detail. The question of 
efficient boiler operation is largely one 
of air leakage and a test was cited 
where the percentage of carbon dioxide 
in the flue gases had been increased 
irom four to eleven by merely plug- 
ving up all leaks in the boiler setting 
and thus stopping infiltration of air. 
The determination of earbon dioxide 
in the flue gas does not fulfill all the 
requirements for good boiler economy. 
\ low earbon-dioxide record indicates 
that something is wrong in the boiler 
plant but it does not show what is 
wrong. The only safe method is to take 
continuous records also of oxygen and 
carbon monoxide. It was recommend- 
ed that a bonus should be paid to the 
fireman for continuous high earbon-di- 
oxide records. Professor William Kent 
stated that he had used an autographic 
furnace temperatures 
iong as fifteen years ago and that in 
his experience he had found that the 
best index of boiler efficiency was a con- 


register of as 


tinuous pyrometer record of the fur- 
nace temperature. A high furnace tem- 
perature indicated invariably a high 
hoiler efficiency. The most important 
he stated in obtaining good 
hoiler economy was the use of dry coal. 
Professor D. 8S. Jacobus stated that 
there was as much loss in boiler econ- 
omy from running the boilers much be- 
low rating as there was from excess air. 
In power-plant practice, especially, it 
is better to shut down boilers between 
peaks of the load and run the remain- 
ing boilers at high rates of driving than 
to keep a large number of boilers at 
work with slow fires. 


faetor 
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CONTROL OF CONDENSING WATER. 

B. Viola then presented a paper on 
the automatic control of condensing 
water with special reference to baro- 
metric counter-current condensers in 
connection with vacuum pans. 

The author described the construction of 
the condensers and showed a_ system 
whereby the cooling water is handled eco- 
nomically by means of an automatic con- 
trolling device which was illustrated in the 
paper, together with recording charts from 
it. The paper was severely criticised in 
discussion, one speaker especially con- 
demning it because there were no records 
given from which an engineer could draw 
conclusions either as to its economy of 
operation or its automaticity of action. It 
was also questioned whether this apparatus 
would give good results when used in con- 
nection with a steam turbine. The steam 
turbine in central-station practice was sub- 
jected to considerable load fluctuation and 
if the apparatus described in the paper 
would not respond to fluctuations rapidly, 
which the speaker doubted, it would prove 
of little service in connection with turbine 
work and might be detrimental rather 
than otherwise. 


The next two papers being of similar 
character they were read together and 
discussed at the same time. The first 
was entitled ‘‘Tests of a 9,000-kilowatt 
Turbo-Generator Set,’’ and was writ- 
ten by F. H. Varney, San Francisco. 
The second paper, ‘*Test of a 10,000- 
kilowatt Steam Turbine,’’ 
Naphtaly gave the results on a turbo- 
generator unit at the plant of the City 
Electric Company, San Francisco, the 
tests being made under operating loads, 
and their object being to determine the 
general steam consumption of the unit 
under every-day operating conditions, 
and further to determine the fulfillment 
of the builder’s guarantees. 


by Sam L. 


TESTS TURBO-GENERATOR 


OF 
UNITS. 


The steam pressure was to be 175 pounds 
gauge, superheated 100 degrees Fahrenheit 
and the vacuum to be twenty-eight inches, 
measured in the exhaust pipe and referred 
to a thirty-inch barometer. The normal 
operating speed was to be 1,800 revolutions 
per minute. The generator was designed 
to deliver sixty-cycle, three-phase current 
at 11,000 volts, the voltage being maintained 
constant at all loads by means of a Tir- 
rill regulator. At this voltage the gene- 
rator was to deliver 525 amperes per tem- 
minal. It was of the inclosed type and 
provided with a direct-connected exciter 
driven from the end of the main generator 
shaft. 

The 
was rated 


EFFICIENCY 


turbine described by Mr. Varney 
at 9,000 kilovolt-amperes, or at 
an eighty-per-cent power factor it had a 
capacity of 7,200 kilowatts. The guaran- 
teed efficiency at the full load of 9,000 kilo- 
watts with unity power-factor, with steam 
at 175 pounds gauge pressure, with super- 
heat of 125 degrees Fahrenheit, and a vacu- 
um of not more than two inches absolute 
back pressure in the exhaust chamber, was 
the generation of a kilowatt with 16.4 
pounds of steam. The machine was tested 
on the regular commercial load which was 
kept as nearly constant as possible. The 
duration of the test was about four hours 








with an approximate load of 7,000 kilowatts 
and this was followed immediately by an- 
other run of four hours with an approxi- 
mate load of 9,000 kilowatts. The final 
result of the test for the 7,000-kilowatt 
load was 16.06 pounds of steam per kilo- 
watt-hour without correction, or 15.82 
pounds of steam with all corrections made. 
Under the 9,000-kilowatt load the uncor- 
rected steam consumption was 15.95 pounds 
and the corrected consumption 15.42 
pounds which at the lower load was ap- 
proximately three and one-half per cent 
above the guarantee and at the higher 
load approximately six per cent better. The 
complete apparatus tested comprised a ver- 
tical Curtis turbo-generator, Worthington 
condenser and vacuum pump and eight 
750-horsepower McNaull water-tube boilers. 
The plant is oil-burning and the boilers are 
equipped with superheaters for 100 degrees 
superheat. 


In the diseussion of Mr. Varney’s 
paper it was pointed out that while the 
actual performance within 
guaranteed water rate this was not es- 
pecially ereditable to a 9,000-kilowatt 
machine. While the vacuum during the 


was the 


test was not especially good, with in- 
jection water of from fifty-one to fifty- 
two degrees Fahrenheit, it should be 
possible to reduce the absolute back 
pressure about one inch, which wonld 
materially improve the water rate of 
the turbine. <A superheat of seventy- 
five degrees at maximum load is also 
rather low for the best results and a 
superheat of 150 degrees would proba- 
bly have inereased the economy of the 
machine by about six per cent. Refer- 
ring to Mr. Naphtaly’s paper, the same 
speaker said that inasmuch, as the tem- 
perature rise of the 10,000-kilowatt gen- 
erator was only sixty degrees atter a 
twenty-four-hour run at. fifty-per-cent 
overload the might well 
rated as a 15,000-kilowatt machine. 
E. D. Dreyfus stated that doubling 
the rotative speed of the turbine re- 


machine be 


duces the steam consuinption from four 
to six per cent depending on the size. 
In 1,000-kilowatt turbines of 3,600 and 
1,800 revolutions per minute respee- 
tively tested by the United States Gov 
difference of 4.5 
shown. Mr. Dreytus showed 
curves giving the relations between 
economy and superheat. It is believed 
that the efficiency ratio consistently im- 


ernment a per cent 


was 


proves with increasing superheat up to 
100 degrees Fahrenheit when a further 
delay of the oeeurrence of the satura- 
tion point is offset by the greater heat 
pound of out 
through the exhaust. 
other end of the scale there is a point 
where improvement in turbine opera- 
tion is counterbalanced by the increased 
power demanded by the auxiliaries. In 


in a steam passing 


Likewise, at the 
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these latitudes the most economical vac- 
uum is between twenty-eight and twen- 
ty-eight and one-half inches referred to 
a thirty-incel Mr. Dreyfus 
presented a temperature-entropy dia- 
gram by which he showed that the in- 
crease of vacuum from twenty-eight to 


barometer. 


twenty-nine inches made an amount of 
in the turbine 


heat available for work 
equivalent to that obtained in raising 
the steam pressure from 190 to 305 
pounds absolute 
FLOW OF STEAM THROUGH AN ORIFICE. 
The final paper of this session was 
presented by Isaac Harter, Jr., and 
gave some notes on the value of Na- 
pier’s coefficient for the flow of steam 


through an orifice when used in con- 


nection with superheated steam. 

The paper comprised a report of a series 
of determinations of the value of this co- 
efficient for steam at pressure averaging 
i60 pounds per square inch absolute, and 
for various degrees of superheat ranging 
approximately between fifty and 200 de- 


grees. The results of the test were plotted 
in three curves and show a numerical in 
crease in the value of the coefficient cor- 


increased superheat; in- 
crease in volume flowing at constant pres- 
ure as the superheat increases; a decrease 
in the weight of steam flowing at constant 
pressure as the superheat increases. 


responding with 


BELT DRIVING. 
session 
General Electric 


new theory of 


morning 


At the 
Selby Harr of 


Thursday 
the 
Company presented a 
belt driving. 
Some of the most noteworthy features 
ot the theory aré the maximum allowable 
tension increases with the speed; the co- 
efficient of friction increases with the speed 
and reaches values far above that usually 
assumed; the maximum efficiency of trans- 
mission is not limited by the speed; as the 
speed increases the centrifugal tension re- 
places the initial tension so that the bear- 
ing pressure decreases, the speed of the 
belt is constantly changing, the regular 
cycle being repeated continuously when the 
load is steady. This assumption introduces 
the problem of belt 


a new treatment of 

creep. The author gave a method of calcu- 
lating the efficiency of a belt and worked 
out an illustrative example 


The paper was criticized by several 
speakers including Carl Barth, Harring- 
ton Emerson, Fred W. Taylor and Pro- 
fessor William Kent, who pointed out 
that the values worked out by the the- 
ory were far outside the bounds of safe 
working conditions. 

PASSENGER ELEVATOR PROBLEMS. 

A most paper was that 

presented by Reginald Pelham Bolton 


entitled ‘‘Operating Conditions of Pas- 


interesting 


senger Elevators.’ 

He compared the service of an elevator 
equipment in a large office building to that 
of a subway or electric railway line, stat- 
ing that the conditions of traffic were quite 
similar and that peak loads had to be 
handled in the same manner as by other 
transportation agents and that equipment 
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had to be maintained to handle these peak 
loads although it was idle or worked at 
low efficiency for the greater portion of the 
time. He directed attention to the effect 
on elevator work and economy, of the pas- 
senger movement and traffic by reducing 
the period of actual motion and by increas- 
ing the time occupied in the period of start- 
ing and stopping. The functions of accelera- 
tion and retardation were shown to be 
more important features than high run- 
ning speeds and the superior capacity in 
this respect of the traction electric elevator 
were indicated. The effects of counter- 
balance were discussed in their relation to 
passenger traffic in order that the proper 
proportion of counterbalance should be de- 
termined by observations of the traffic. Di- 
agrammatic records of such observations 
were thrown on the screeh showing the ef- 
fect of excessive traffic on the traveling 
powers of an elevator. Records from typi- 
cal office buildings in different cities showed 
clearly how the habits of people in dif- 
ferent sections of the country affected the 
elevator service. Results of an undue pro- 
portion of stops and starts were shown by 
records of tests which were plotted to cor- 
respond with the equivalent live load, and 
indicated excessive cost in power consump- 
tion. 

The final paper of the morning was 
prepared by M. B. Kaven and J. B. 
Hadaway and described the operations 
of modern shoe manufacture. A de- 
scription was given of a factory pro- 
vided with all modern improvements 
for health, comfort and safety of em- 
ployees, equipped with the latest type 
of shoe machinery, and of the principal 
operations in the making of the shoe. 

The work on Thursday afternoon was 
divided between two sections, one re- 
lating to machine-shop work and the 
other to the gas-power section of the 
society. The machine-shop section was 
devoted entirely to three papers’ on 
grinding, entitled respectively ‘‘The 
Field for Grinding,’’ by Charles H. 
Norton, ‘‘Precision Grinding,’’ by W. 
A. Viall, and ‘‘Modern Grinding Meth- 
ods.’’ Mr. Norton’s paper discussed 
the act of grinding as a cutting rather 
than an abrading operation and showed 
wherein the grinding machine had re- 
placed the lathe in certain phases of 
machine-shop work. He deseribed and 
illustrated actual operations in auto- 
mobile work in which grinding methods 
had been used. Mr. Viall’s paper dis- 
cussed the size and limits of work which 
was to be ground. He also discussed 
the question of the amount of metal 
that should be left by the lathe to be 
ground off and presented a table in 
which the allowance varies from 0.008 
inch to 0.012 inch diameter, which is 
sufficient to produce finished product 
free from all tool marks and yet allows 
the lathe department ‘to supply the 
pieces at a minimum cost. 


The gas-power section after hearing 
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the report of the chairman, J. R. Bip. 
bins, which recounted the work done 
during the past year and discussed the 
possibilities for future work of the sec- 
tion, listened to the reading in abstract 
of a paper by E. P. Coleman entitled 
“*The First Large Gas-Engine Installa- 
tion in American Steel Works.’’ This 
is the plant of the Lackawanna Stee] 
Company at Buffalo, New York, and 
being designed during the formative 
period of the gas engine does not rep- 
resent the present practice. The oper- 
ation is successful when considered 
from the viewpoint of continuity and 
reliability of service. 

In the discussion of this paper Joseph 
D. Morgan of the Cambria Steel Com 
pany said that in many eases gas en- 
gine installation can be carried too far. 
No steel works in a region of cheap 
coal can use a gas engine economical], 
although there were now but few stee! 
works that filled this qualification. Th 
power factor of a working plant by 
which Mr. Morgan evidently meant the 
ratio of actual output to the twenty- 
four hour maximum possible output, 
seldom exceeds fifty per cent when idle 
days, shut downs, ete., are deducted. 

Another speaker discussed the dust 
problem in relation to the plant at 
Lackawanna. The dust content allowed 
in the gases at this plant would not be 
tolerated for a moment in a more mod 
ern plant. At the present time a dust 
content of fifty milligrams per cubic 
meter is considered prohibitive and 
twenty milligrams was considered ver) 
bad practice. A number of changes in 
gas engine design were suggested by 
this and other speakers, all with a view 
to making the service more reliable. 

Following the discussion of Mr. Cole 
man’s paper a paper by Nisbet Latta 
entitled ‘‘Notes on a Heavy-Duty Gas 
Producer’’ was presented. The recent de- 
velopment of the heavy-duty gas engin¢ 
has not been duplicated by producer 
designers and no producer has been de- 
veloped of the proper size and type to 
accompany these large units. The au 
thor outlined recent experiments on a 
producer designed to use pulverized 
coal and air in the proportion required 
to burn carbon to carbon monoxide. 
The tests are not yet conclusive but 
tend to show great possibilities for 
a heavy-duty gas producer of this type. 
Professor R. H. Fernald, of Cleveland, 
Ohio, was then conducted to the chair 
and adjourned the meeting. 
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ELEMENTS OF POWER-STATION 
DESIGN—XVI. 
OVERHEAD TRANSMISSION AND LINE CALCU- 
LATION. 


BY W. B. GUMP. 


The transmission line is readily con- 
-eded to be the weakest portion of an 
electric power system. This is due 
more to the lack of practical means for 
insuring continuous and efficient ser- 
viee, than to the limited knowledge of 
transmission line phenomena. The sub- 
ject of transmission is such a broad one 
that the treatment here can give only 
the rudimentary data upon which the 
design of overhead transmission lines is 
based. It is to be understood, however, 
that the present treatment is sufficient- 
lv comprehensive to cover the prelim- 
inary computations relating to long- 
distanee lines. Low-tension transmis- 
sion will not be considered here, since 
calculations pertaining thereto are in 
most cases so simple that the data at 
hand conforms to the usual case with- 
out the introduction of more or less 
complex factors which are involved in 
the high-tension line. 

It is not difficult to determine the 
character of a line having a definite and 
constant load, basing all calculations on 
a true sine wave. If a three-phase line 
(which is-usual) is considered the pre- 
liminaries neglect all unbalancing and 
abnormal conditions. The difficulties 
encountered in attempting to arrive at 
accurate results are due to the fact that 
the assumptions upon which the calcu- 
lations are based are at best only ap- 
proximate, even under normal working 
conditions. Working values, however, 
ean be very closely approached when 
the assumptions are carefully chosen 
and based on probable conditions. 

Corona Effect—Before taking up the 
calculation, a few brief statements are 
in order relative to electrical phenom- 
ena which impose limitations upon the 
potential employed, and hence upon fhe 


distance to which power may be trans- 
mitted. 

One of the most fruitful sources of 
loss with high voltage is due to what is 
commonly termed the ‘‘corona effect.’’ 
Electrical conductors at high potential 
become highly charged, to the extent 
that an actual flow of energy takes 
place between the conductors. This 
tlow of energy shows itself in the form 
of a luminous ‘‘corona’’ which envel- 
opes the conductor. At night the ap- 
pearance is more marked, and presents 
little less than an awe-inspiring specta- 
cle. 

By means of a large number of ob- 
servations and tests, the following con- 
clusions have been reached regarding 
the corona effect: 

(1) The loss due to corona effect 
takes place at a definite voltage which 
may be termed a critical voltage for 
the line in question. 

(2) The eritical voltage depends 
upon the conditions of the atmosphere, 
as well as the size and spacing of con- 
ductors. 

(3) The eritical voltage increases 
with the size of the conductor and the 
distance between conductors. 

(4) The losses increase rapidly 
with increase in voltage, beyond the 
critical voltage. 

(5) The losses due to corona effect 
are dependent to a large extent upon 
wave shape, and are greater with’a 
peaked than a sine or flat-top wave. 
This is an economic consideration in 
the design of a long transmission line, 
and should be carefully investigated 
in its relation to the particular line 
involved. 

Having looked into the electrical 
side as affecting the practical working 
of transmission lines, we shall now 
proceed to observe the commercial end 
of the problem. 

The items ordinarily to be deter- 
mined with reference to a transmission 
line are: 

(a) Voltage. 

(b) Frequeney. 





(ec) Most economical metal for con- 
ductors. 

(d) Best spacing of conductors. 

(e) Effeets of self induction, 
pacity, ete. 

(f) Most economical span. 

(g) Total investment in line, includ- 
ing interest, depreciation, ete. 

Since every case deals with pecular 
local conditions, which are many and 
variable, it is clear that no rigid rules 
ean be given. The only means of ac- 
curately determining the items above 
noted is by a number of trial computa- 
tions. 

In regard to item (a) practice has 
established an approximate scale of 
voltages for lines up to 100 miles in 
length, as follows: 


ca- 


Line Voltage. 


OPE “eswebccesesivecsscsees 1,000 to 2,300 
DE. sarickigunagnseases hake 2,300 to 6,600 
SE ee ere ae penperanre ae 6,600 to 13,000 

EE ons. tarehsanioaduiamaniren 13,000 to 22,000 
8S Eee ree 22,000 to 44,000 
Sees Sere 44,000 to 66,000 
EE bah snceencdneeena ued 66,000 to 88,000 
60 to 100 88,000 to 110,000 


From the above table we see that the 
voltage per mile ranges between 1,000 
and 2,200 volts. As the distance of 
transmission increases, the voltage per 
mile decreases, due to electrical difficul- 
ties, as well as excessive cost of con- 
struction. 

Suppose a transmission line is pro- 
posed, having the following data given: 

Three-phase transmission; power to 
be transmitted, 10,000 kilowatts; dis- 
tance of transmission, 70 miles; energy 
at receiving end used for lighting and 
railway power; power factor of load, 
0.85. 

It may be observed at once that less 
than 66,000 volts is uneconomical, and 
80,000 volts is better than the first fig- 
ure. We shall therefore base the pre- 
liminaries on a potential at the receiv- 
ing end of 80,000 volts. 

(b) The question of frequency is the 
next item, and this is often a trouble- 
some question to settle. The trend of 
present practice is toward low fre- 
quency, where the main load is power. 
A frequency of sixty cycles per second 
is as high as practical conditions per- 
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mit, and the choice should be as much 
below this figure as is justified by the 
investment and the operating efficiency 
A frequency of twenty- 
five cycles for power alone is consid- 
ered standard. For mixed loads forty 
cycles has been used to a considerable 
On the Pacifie Coast a frequen- 
ey of fifty cycles is rather common. It 
is necessary to adhere to some standard 


of the system. 


extent. 


frequency, on account of avoiding the 
inconvenience and extra cost of special- 
lv designed apparatus. 

lf the system under consideration in- 
seventy-five per cent power 
load, and only twenty-five per cent 
it may pay to adopt twenty- 
frequency 
changers at We shall 
assume that in the present case the load 
A frequency of twen- 


volves, say, 


lighting 


five eyeles and employ 


the substation. 


is mostly power. 
tv-five eyeles will therefore be chosen. 

ec) The next question is whether to 
use conductors. 
This matter resolves itself practically 


copper or aluminum 
into a matter of cost, the procedure be- 


ing to consider both and choose the 
cheaper. 
The weight of aluminum for equal 


conductivity with copper is forty-seven 
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FIG. 1 
per cent the weight of copper. The 


more important properties of aluminum 
and copper are compared in the follow- 
ing table: 


Commercial 
Aluminum 


99 pure Copper 

Per cent conductivity , 62 100 
Ultimate tensile strength in 

pounds per square inch 26,000 55,000 

Ohms per mil-mile at 20° C 88,200 56,700 

Pounds per mil-mile 00481 .016 


Pounds per mil-ohm at 20° C.. 424 830 


Ohms per mil-foot at 20° C 16.9 10.57 
Temperature coef. per deg. C 004 -0042 
Temp. coef. per deg F e« 002 .00233 
Specific gravity 2.68 8.9 


Aluminum of sixty-two per cent con- 
ductivity times the 
price of copper per pound will give the 
same length and conductivity for the 


purchased at 2.1 


same investment. 

With 
aluminum ) 
settled first. 
until the is determined, and 
since the line drop must be taken into 


either conductor (copper or 


the cross section must be 
This cannot be arrived at 
current 
necessary to 


account, it is assume a 


fixed line loss before commencing eal- 
culations. 


Assume first a loss of eight per cent 
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The power de- 
livered at the receiving end is therefore 
10,000— [10,000.08] 
=9,200 kilowatts. 

The kilovolt-amperes at receiving end 


of the generated load. 


K. V. A.=9,200—.85—10,080. 
Received current is therefore 
] 10,080,000 78 
.3x 80,00. °° amperes. 


If we adopt a No. 000 stranded cop- 
per conductor the ohmic resistance is 
resistance per mil-mile multiplied by 
the distance of transmission divided by 
the cross-section in circular mils, or 

R—56,700 x 70—167,800—=23.6 ohms. 

From the foregoing we see that the 
price of aluminum per pound may reach 
twice the price of copper for the same 
total cost of the conductors, and still be 
feasible. If we base the cost of copper 
on seventeen cents per pound the cost 
of the line already assumed is computed 
as follows: 

Weight=3d> 
section. 


<Ibs. per mil-mile x cross 
210.016 167,800 
565,000 Ibs. (approx. 
Therefore 
Cost —565,000 & $.17—$96,000. 








“pn 

FIG. 2 
Aluminum at a price greater than 
thirty five cents per pound would there- 
fore prove uneconomical. 

d) The spacing of conductors de- 
pends first of all upon the matter of 
safety. That is, the conductors should 
be as close to each other as safety will 
Increasing their distance in- 
It also increases 
the cost of towers. The capacity de- 
creases as the distance between wires 
is increased, but only to a small extent. 

The arrangement for three-phase 
transmission is generally that of an 
equilateral triangle, in which case the 
line is balanced without transposition. 
When arranged horizontally it is neces- 
sary to transpose the lines, to decrease 
the self induction. 


permit. 
creases self induction. 


Distance be- 
tween wires 


Volts in inches. 
DD debhengetestesesensesee 28 
DD nseenerkkserrsoedsenewnete 40 
EE ctGneeksweksencnneeuwedoaveuelt 48 
45,000 60 
DD éecbvi-op ches 06 2008SRe se RERSE SEE 72 
DL dcneseesekeenradeeeesnerseus 84 
DEED 60eéctevcecveresissecessrenpes 96 

TRGGO ccccccvccceccccccccscevesecese 108 to 120 
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The spacing which is consistent with 
the best practice is given in the preced- 
ing table. 

(e) The formulas involved in ealeu. 
iating self induction and capacity are 
derived by the methods of calculus, and 
are dealt with further on. An outline 
of the theory in elementary form is be- 
lieved to be justified, on account of its 
important relation with all transmission 
line caleulations since without a clear 
conception of the formulas employed 
these calculations can not be 
gently followed. 

Consider first an elementary trian), 
as in Fig. 1, which depicts graphical!) 
the mathematical relation between oli 
ie resistance, reactance, and impedance 
The base line AB represents, in direc 
tion and magnitude, the electromotiy: 
force required to overcome the resist 
unce of the circuit. Likewise BC and 
AC represent reactance electromotiy 
force and impedance 
force, respectively. 

While this triangle indicates vectori 
lly the magnitude of the electromotiv: 
foree required to overcome the tota! 
impedance, there is no means of ascer 
taining the qualities belonging to the 


intelli- 


electromotiv: 





FIG. 3 


line itself, such, for example, as the link 
drop, reactance, ete. In order to sepa 
rate these values the veetor diagram in 
Fig. 2 is drawn. In constructing this 
diagram the following method, which 
was devised originally by Dr. Perrine 
und F. G. Baum, is applied. Draw first 
the horizontal line AD to any econveni 
ent seale, representing the voltage at 
the receiving end which is in phase wit! 
the current and overcomes the ohmic 
resistance. The ohmic drop in the lin 
itself is shown by extending AD to P 
It is equal to /R, as indicated. Erect : 
perpendicular from B to the point ¢ 

reactance drop 
The line AC, 
electromotive 


BC representing the 
and then connect A and C. 
denoted by the 

force required at the generator termi 
nals to overcome the ohmic resistance 
and the reactance of the line. The ef 
feet of capacity at present is neglected. 
The line connecting C and D is the vec- 
tor sum of the reactance electromotiv: 
foree and ohmic resistance drop of th: 


Ey; is 
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line, and represents the electromotive 
force required to maintain the received 
power current. For the line under con- 
sideration AD=80,000 volts, which is 
assumed to be full load voltage at the re- 
ceiving end, seventy miles distant from 
the generator. This diagram assumes 
that the load at the receiving end is non- 
inductive. 

Using ACU radius draw the are 
CF. It is now clear that between no 
load and full load the impressed electro- 
motive foree varies from AD to AF, 
rising to the latter voltage at no load 
when the JR drop in the line is practi- 
cally nil. Likewise the inductive drop, 
since it varies with the current flowing 
in the line. The voltages for various 
loads respectively may be represented 
A,, A, and A,. Since this diagram ac- 
counts only for the effects of the line it- 
self and does not take into consideration 
the influence of the load it is necessary 


as a 


to proceed further. 

Observing next Fig. 3, it is clear that 
with the proper amount of capacity the 
self induction may be balaneed, and the 





FIG. 4. 


impressed electromotive force required 
will be only that necessary to overcome 
the ohmic resistance. Unfortunately, 
however, this condition cannot be main- 
tained in the practical working of a line, 
for the reason that the self induction 
and capacity do not vary at the same 
rate, and when balanced for full load, 
are unbalanced for no load, or light load, 
and vice versa. The procedure general- 
ly followed is to obtain a balance, wholly 
or partially, for the full-load conditions. 
Then ascertain the voltage rise at no 
load. These extremes will show the vol- 
tage variation and hence the line regula- 
tion. 

In order to make clear the rather com- 
plex factors which enter into the case, 
we shall treat each one separately. First 
let us consider self induction. The term 
self induction applies to any electric cir- 
cuit conveying an alternating current, 
and signifies the counter electromotive 
force produced against the original pres- 
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sure, by reason of the change in magnet- 
ie lines. The electromotive force of self 
induction is calculated by means of a 
factor termed the ‘‘coefficient of self in- 
duction’’ called the henry, which repre- 
sents the flux per unit of current. The 
reactance of a circuit is expressed by the 
equation. 
V=2"/L 

where 

f—frequeney in cycles per second. 

L—coefficient of self-induction in hen- 

ries. 

For the benefit of those not familiar 
with the derivation of the“coeffiicent L, 
the following from Dr. Steinmetz may be 
helpful. 

Consider two line conductors, such 
as shown in Fig. 4. Dealing with abso- 
lute units we have by definition, that if 
the magnetizing force for unit current 
at unit distance is 7, then unit magnet- 
izing foree at x distance is 


> i 
F 2a 
If the intensity of the field is H then 
2% 
H—4°*F7—— 
x 


The magnetie flux of an element d¢ 
and of length / is expressed by the equa- 
tion 

d@= Hidzx 

= 2 ildx 
x 

The total magnetic tiux between the 
two conductors is found by integrating 
between the limits D and r, which takes 
the form: 


*D - fae , 2D 
? f dp — 2il f 772 log.( >) 
This expression neglects the flux with- 
in the conductors themselves. 


The coefficient of self induction then 
is 
L 3 2 /. log, (°?) absolute units 


2D , 
2 1- log, (° . 10° henries 
The reactance 
xr =_ 2 T f L 


= 47fl-log, (*) absolute units 


4xfl -log, (7) .10° ohms 


Reduced to commercial form, includ- 
ing the magnetic lines within the con- 
ductor the expression for inductance per 
wire per mile. 


L (80.5 + 740 - log, (2) ) 10+ 


For a three-phase line the inductance 
per mile of circuit 








1247 


L (139 + 1,280 - log, (7) ) 10°“ 

With non-magnetic wires, such as cop- 
per and aluminum the expression for a 
three-phase line is 


L=-8 (01524 + .14 log, , (?) ) 
millihenries per 1,000 feet of circuit, 
where D and r are the distance and the 
radii of conductors in inches respective- 
ly, and the logarithms are the common 
or Briggs system with 10 as the base. 

The caleulation of the capacity will 
be taken up in the next issue. 

(To be continued.) 

[Ep1ror’s Nore.—This important series of 
articles was started in the ELEcTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN, Septem- 
ber 3, 1910, and will cover every phase of 
central-station design. The treatment is 
elementary and withal practical throughout, 
and the complete series will constitute a 
standard and reliable treatise on this im- 
portant subject.] 

ian ee 
Long-Distance Transmission in Italy. 

The development of hydroelectric 
works in Italy was at first almost ex- 
clusively carried out in connection with 
low-pressure installations in the low- 
level tracts of country in the neighbor- 
hood of the centers of consumption, and 
was subsequently extended to high-pres- 
sure installations in the mountainous 
districts where the quantity of water 
is small and the fall very considerable. 
The high-pressure line of the Brusio 
works, from Campocologno to Lomazzo, 
traversed a distance of 112 miles, and 
involved an outlay of $1,600,000, or 
$100 per kilowatt available at the place 
of consumption, so that the line cost 
one-half of the average cost of $200 
per kilowatt reckoned for hydroelectric 
waterworks, tur 
bines, eleetrie machinery, conductors, 
ete.) in Italy. Other long transmission 
lines have been installed since the Bru- 
sio works commenced in 1906. The So- 
eieta di Elettrochimica has a line 112 
miles long near Naples, and the Ada- 
mello Company has a line in the district 
of Parma of 136 miles. The pressures 
used on these two lines are 88,000 volts 
and 72,000 volts, which were, until re- 
cently, the highest in Europe; in addi- 
tion to being able to use a smaller cross- 
section of copper and having smaller 
losses in transmission, it is not neces- 
sary to have so many supporting masts, 
the distances separating which have 
gradually grown from 200 feet in 1899 
to 600 feet in the case of the Adamello 
line. These installations have only been 
in operation for a short time.—Electric- 
al Revie Ww, London. 


works (concession, 





MERCURY-VAPOR QUARTZ 
LAMPS. 


BY MAURICE LEBLANC, JR. 


The appearance of quartz mercury- 
vapor lamps marks one of the great- 
est steps made during the past few 


years in the science of lighting, from 
an economical standpoint. 
luminous action 


In these lamps the 


is effected by a mereury are which 
plays between two mercury electrodes 
in a vacuum tube made of quartz. The 
starting is aecomplished as in Cooper 
Hewitt 


for commercial 


In lamps 
this tip- 
ping is accomplished by the automatic 
so that 
the starting is as simple as in an inean- 
lamp. 


lamps, by tipping. 


illumination 


operation of an electromagnet, 


descent lamp or the carbon are 
It is so arranged that starting is accom 
plished by the simple throwing of the 
switeh. 

lamps is in 


which reaches 0.25 


The advantage of these 


their high efficieney, 

to 0.30 watts per candlepower. This effi- 
ciency has formerly only been reached 
by flaming-are lamps, but, in their 


considerable in- 
difficult to reg- 


cuse, at the price ot 


convenience. They are 


ulate, use up the eleetrodes rapidly, 
are costly to replace, and requires fre- 
quent cleaning of the globes. On the 
other hand when the quartz lamps are 


can be let alone 
certain to 
hours and their life 
than this, and 
no cleaning of 
advantages to- 


once put in service they 


for a long time. They are 


burn a thousand 


is often much greatei 


moreover they requirs 


globe. All 


high 


the these 
luminous efficiency, in- 
replacement, mainte- 
nance cost the quartz lamp, in 
spite of its somewhat high price owing 
to the of the ma- 
terial, means of 


gether—a 
frequent zero 


make 


considerable 
the 
illumination. 

the curve shown in 


expense 
most economical 
electric 

From Fig. 1 it 
is easy to see the reason why glass has 
been replaced by a material as expen- 


abstracted from La Lumiere 


‘Translated and 
Electrique, 
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sive as fused quartz. This curve shows 
how the specific consumption of a mer- 
cury-vapor lamp (number of watts per 
candlepower) varies with the pressure 
of mereury vapor in the tube. To raise 
this it is only necessary to 
prevent cooling off of the lamp, for as 
the temperature rises the pressure nat- 


pressure 


urally increases. 

It is easily seen that this consump- 
tion, after having passed a minimum 
A for the pressure of the order of one 
millimeter, then increases, passes a 
maximum, again decreases, and reaches 
at a pressure of about one atmosphere, 
a value smaller than that of the mini- 
mum A. The Cooper Hewitt lamp op- 
erates near the minimum A, which is 
the best that can be done with a mer- 
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very rich in ultra-violet rays; in the 
Cooper-Hewitt lamp these rays are 
stopped by a glass enclosing tube, but 
on the contrary the quartz tube allows 


them to pass. For this reason the 
quartz lamp constitutes a much richer 
source of ultra-violet rays and it is 
therefore much easier to use in connec- 
tion with sterilization work and chem- 
ical industries which utilize the action 
of such radiation. 

If these lamps are used for illumina 
tion it is customary to surround the 
burner with a glass globe which com- 
pletely intercepts the ultra-violet rays 
so that the use of the quartz lamp thus 
protected does not endanger the eyes 
of the beholder. 

The substitution of quartz for glass 





SSURE 
1.—VARIATION OF EFFICIENCY WITH PRESSURE 


FIG. 


eury-are lamp in an enclosing tube of 
To reach values lower than that 
pressures of vapor 


glass. 

of this 
are necessary which require a tempera- 
corresponding to the melting 
Quartz, which does not 


minimum, 


ture 
point of glass. 


melt below 1,800 degrees centigrade, 
ean resist these temperatures, and 
for that reason it has been selected 


in spite of its somewhat high cost. 

This high temperature has moreover 
the advantage of improving somewhat 
the color of the mereury are which is 
so characteristic of the Cooper Hewitt 
lamp; the color becomes more yellow, 
something like that of certain flaming- 
are lamps. 

The spectrum of the mercury arc is 


has introduced in the manufacture sev 
eral somewhat serious difficulties. Th: 
most important of these is found in 
connection with getting the conducting 
wires inside of the containing tul 
through a seal which will allow th 
maintenance of a vacuum. With th« 
glass containing tubes (Cooper Hewit' 
lamps, incandescent lamps, and X-ra) 
lamps) it has been customary to sea! 
a platinum wire in the glass as the co 
efficient of expansion of platinum is 
very close to that of certain glasses 
With quartz this cannot be done, as the 
expansion of the quartz is only about 
C.4 micron per degree per meter, Or 
about one-twentieth of that of plati- 
num, which is eight microns. Conse- 
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quently, when platinum wires are 
sealed in, the seal will break after a 
This difficulty has been 
Invar 


short time. 
overcome by the use of invar. 
is a nickel-steel alloy which has a very 
small coefficient of expansion, about 0.8 
of a micron per degree per meter. Un- 
fortunately invar is a forged metal, 
which loses its properties when heated 
to a red heat so that it is quite impos- 
sible to seal it in quartz. A means has 
been devised, therefore, of putting an 
invar stopper conical quartz 
tube, much as a glass bottle is sealed. 
As such a seal might leak air it is cov- 
ered with mereury, which insures a 
hermetically sealed joint, and to pre- 
vent this mercury from spilling out it 
is covered with a solid cement. This 
joint is shown in Fig. 2. 

Another difficulty comes from the 
fact that in mereury ares the fall of 
potential at the surface of the anode 
is greater than at the surface of the 
cathode, so the anode is always hotter 
than the cathode and consequently lit- 
tle by little mercury is taken over from 
the anode to the cathode. At first sight 
the most simple process to prevent the 


into a 





accumulation of mercury at the cooler 
electrode would seem to be to place the 
tube at a slant so that the cooler elec- 
trode would be higher than the hotter 
Then when the mereury aceumu- 
lated, it would overflow and run into 
the lower electrode. Unfortunately in 
a quartz lamp such movements of liq- 
uid mercury tend to extinguish the are. 
The reason for this is that the compara- 
tively cool mercury at the electrode in 
passing into the very hot illuminating 
tube vaporizes, which results in a rapid 


one. 
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increase of pressure, causing the ex- 
tinction of the are. 

It is then necessary to find a com- 
pensating device which will maintain 
the levels of the two electrodes at 
about a constant height in spite of their 
difference in temperature. The means 
found of doing this consist in connect- 
ing the negative electrode to the main 
tube by a conical tube, the top of 
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FIG. 3. 


which joins the main tube. If the mer- 
cury accumulates at the negative elec- 
trode the level in the cone rises. The 
are starts from a surface which be- 
comes smaller and smaller and heats 
increasingly and evaporation becomes 
more active, thus opposing the accumu- 
lation of mereury. If the level becomes 
lower in the cone the process is re- 
versed and in practice with a properly 
dimensioned cone the scheme works 
perfectly. 

The quartz tubes are of small dimen- 
sions and the number of watts neces- 
sary is somewhat high, being 320 watts 
in the 110-volt model, and 560 watts in 
the 220-volt model, so it is necessary 
to insure the cooling of the tube if it 
is desired to keep the pressure of the 
mereury within proper limits. Cooling 
is secured either by surrounding the 
electrodes with metallic wings which 
dissipate the heat as a radiator, or by 
furnishing the tube with a chamber in 
which the mercury condenses, going 
back into the tube in liquid form. The 
performance of the lamps varies slight- 
iy with the external temperature, for 
when it is cold the cooling is more 
marked and the current which passes 
into the tube for the same difference of 
potential at the terminals is greater. 
These variations of action are more no- 
ticeable in the tubes where cooling is 
accomplished by radial wings. In the 
ease of the type with a chamber of con- 
densation the temperature of this 
chamber is always high enough so that 
the heat which it dissipates is but little 
influenced by the relatively small varia- 
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tions of the external temperature. 

Fig. 3 represents the characteristic 
curve of a 110-volt lamp, and it is seen 
that the curve becomes somewhat rap- 
idly parallel to the axis of volts near 
the point of normal operation. The 
110-volt lamp operates with 75 or 80 
volts at its terminals, the difference 
being absorbed in a resistance connect- 
ed in series. An examination of the 
character of the curve shows the neces- 
sity of making the adjustment of the 
series resistance with the aid of a volt- 
meter connected to the terminals of the 
tube. An adjustment made by measur- 
ing current is not sufficiently exact. 

At the moment of lighting the cold 
tube the interior pressure is very low 
and consequently the number of volts 
drop is small, as the series resistance 
has a value which will be correct when 
the tube is in full operation and the 
current is at its normal value. Fig. 4 
shows how the current and the vol- 
tage vary at the terminals of a 110- 
volt lamp whose series resistance is ar- 
ranged for operation at eighty volts 
and four amperes. 

When the lamp in operation is extin- 
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guished by too great a variation of vol- 
tage on the line, it is immediately re- 
lighted and put in operation if provid- 
ed with an automatic starter. The ne- 
cessity for the lamp to be able to re- 
light itself under these conditions is 
one of the reasons which limits the vol- 
tage at which it normally operates. It 
may be seen from the curve that it 
would otherwise be most economical to 
operate at the highest possible pressure. 

If a quartz lamp is operated at high- 
er and higher voltages a value is finally 
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reached which is called the critical 
point beyond which the lamp cannot 
burn without first being cooled. At the 
moment of tipping, the mercurial short- 
is produced and as the lamp 
the 


is extinguished 


emreun 


xoes back into position, are is 


before 
the 


and the reason for this is as fol- 


drawn, but it 


reaching from one electrode to 
other, 
lows: In proportion as the tube burns 
at higher voltages, the lamp becomes 
hotter and at the moment of tipping 
the eold mereury of the electrode runs 
into the illuminating tube and produces 
an intense vaporization which raises the 
pressure to such a value that a higher 
voltage than that of the line would be 
necessary in order to successfully es- 
tablish an are. This explanation is con- 
firmed by the fact that the eritieal point 
lor a tube of the 110-volt type, which 
would be, for example, ninety-five volts 
110-volt 


120 volts when burning on a 220-volt 


when on a line, is raised to 
liane 


o-o 


New York Section, Illuminating Engi- 
neering Society. 
Architects’ Night might 
applied to the meeting of the New York 
Section of the Illuminating Engineering 


almost be 


Society that was held on the evening of 


December 8 at the Engineering Socie 
ties Building. 

The chairman, Dr. A. H. Elliott, first 
called upon the secretary, A. J. 
Marshall, to abstract the first 
‘Some Notes on.the Early History of 
by Prof. Ed- 


ward L. Nichols, as the author was un 


loeal 
paper, 


Photometric Standards,’’ 


able to be present. 


EARLY HISTORY OF STANDARDS OF LIGHT. 


Prof. Nichols’ paper deals with the devel- 
opment of various standards of light previ- 
ous to 1884, at which time the Hefner lamp 
was perfected and the first international 
igreement on a light standard was con 
cluded Attempts to use the candle as a 
photometric standard began in the eight 
eenth century Bougner and Lambert made 


use of it in a rather crude way, but Rum- 
ford in 1794 conceived its true worth and 
shortcomings as a standard: he used Ar- 


gand lamps as secondary standards. In 
1860 the English parliament legalized its 
use. The German Vereins-kerze was stand- 


after fourteen years of 
work in trying to perfect it. All candles 
are very imperfect as standards, however. 
The Carcel lamp was developed in France 
and used as a standard as far back as 1822, 
being later legalized for this purpose. In- 
candescent platinum as a standard was first 
proposed by Draper in 1847; this idea was 
developed among others by Violle in 1879. 
The Harcourt pentane lamp was brought 
out in 1877: the gas standard of Methven 
and Giroud in 1878 and 1882, respectively. 
The light from the positive crater of the 
carbon are has been proposed by several 


ardized in 1882 


scientists 
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The other paper of the evening on 
‘*The Lighting of the Allegheny County 
Soldiers’ Memorial Building’’ was pre- 
sented by the author, Bassett Jones, Jr., 
who thoughtfully provided many inter- 
esting lantern slides. 

LIGHTING OF ALLEGHENY COUNTY SOL- 
DIERS” MEMORIAL. 


The lighting of this memorial building is 
described by Mr. Jones in a very modest 


manner, although it is truly resplendent 
with many of the most wonderful effects 
ever achieved in interior lighting. The 


architectural design of the exterior is of an 
imposing character and the interior is rich 
with its multi-colored decorative designs. 
The auditorium occupies the center of the 
building and is illuminated by night 
through its beautiful paneled ceiling with a 
variety of electric light sources, producing 


several different colored lighting effects, 
harmonizing with, and, in fact, enhancing 
the architectural design. There are used 


over different portions of the ceiling flam- 
ing-arc lamps, mercury-vapor lamps, Moore 


tubes, tungsten and carbon incandescent 
lamps; these are separately controlled. 


When all are used together an illumination 
of over four foot-candles is produced on the 
main flour. The lamps are mounted in the 
space taken by the trusses directly over 
the ceiling and are provided with various 
reflectors throwing the light through the 
glass panels of the ceiling. Above the audi- 
torium is the banquet hall, which is also 
lighted by lamps over its glass-paneled ceil- 
ing, only tungsten lamps being used, how- 
ever. The entrance foyer has a system of 
cove lighting. Other rooms are lighted by 
means of bronze fixtures bearing tungsten 
lamps. 

The discussion was opened by Henry 
Hornbostel of the firm of arehitects 
who designed the building. He felt that 
the improvements in the light sources 
had made it possible for the designers 
to seek and obtain effects where at an 
earlier time light enough to enable us 
to see was about all one could expect. 

This was especially true where color 
effects were desired, there being seven 
or eight sources now available which 
differed widely. 

Mr. Jones ealled attention to the fact 
that 
operated 


the tlame-are lamps which were 
on sixty-eycle currents pro- 
duced a musical note, low D, which was 
discovered during a concert being given 
by the Philharmonie Orchestra. 

The discussion which followed did not 
not bring out much that was new but 
Messrs. Jacoby, Comstock, Stickney and 
Taylor had much to say in praise of 
the installation. 

->-s 

Water Power of British Columbia. 

Fred F. Henshaw, of the United 
States Geological Survey, is quoted as 
placing the total of the water powers 
of British Columbia at low waterflow, 
at 8,000,000 to 10,000,000 horsepower. 
By judicious storage this amount may 
be greatly increased. 
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Brooklyn Company Section, National 
Electric Light Association. 

Public Service Commissioner Edward 
M. Bassett, of the First District New 
York Commission, delivered an address 
on December 5 before the Brooklyn 
Company Section of the National Elee. 
trie Light Association at its regular 
monthly meeting, in the course of which 
he said: 

‘Efficiency in a public-utility corpora 
tion redounds not only to the benefit ot 
the public, but should redound to th 
henefit of the corporation itself. Th 


saving that comes from thrift, th 
vreater earning capacity that comes 


from ingenuity and faithfulness, is prop 
erly divided between the public and th 
corpgration itself, 
payment of good wages, and the making 


not forgetting th 
of permanent and promising position 
for those that contribute to that result 
| for one am of the opinion that public 
regulation should and inerease 
und encourage private initiative, thrift 
economy, better certain 
amount of work, more electricity for « 


ineite 


results for a 
certain number of pounds of coal, and 
that that efficiency should not entirely 
or anywhere near entirely, be taken ad 
vantage of by the public, but the cor 
poration that can produce results is en 
titled to a large measure of the benefits 
of its own efficiency and progress. 
‘*Publie regulation will in no sense 


he a sueeess until that principle is 
largely recognized, because you cannot 


make all companies the same. If you 
try to make all the same it will b 
pressing down the capacity to the level 
of the poorest, rather than the raising 
up, or the endeavor to raise up, the ca 
pacity of all to that of the highest, and 
profit for the investor, payment of good 
wages, and the ability to pay good 
wages to the workmen, must be encour 
aged by the State, representing all th 
people. ’’ 

President E. A. Baily of the Com 
pany Section presided at this meeting 
which was attended by nearly 400 mem 
bers. 

After the 
Bassett, two papers were presented an¢ 
diseussed: _‘‘Notes on Power-Statior 
Economy,’’ by H. P. Wood, and ‘*Th« 
Follow-up System of a Purchasing De 
partment,’’ by H. F. Frasse. Selections 
were rendered throughout the evening 
by the Ridge Court Orchestra, com 
posed of employees of the Edison Com 


address by Commissione! 


pany. 

































December YP 1910 











Motor Drive in an Elastic-Web Mill. 

A recent installation of induction- 
motor drives in an elastic-web mill is 
of interest for two reasons. In the first 
place, the motor drive was installed in- 
stead of enlarging the present steam 
plant which uses natural gas at only 
ten cents per 1,000 cubic feet, and in 
the second place, the style of looms and 
the method of weaving are out of the 
ordinary. 

The 
plant ot 


the 
Web 
elastic 


made in 
Elastic 


installation was 
the Mansfield 


Company, who manufacture 





FIG. 


webbing such as is used in surgical 
bandages, suspenders, ete. In the web 
looms the warp consists of threads and 
bands under tension. While 
weaving, the rubber is under tension, 
but when released the rubber strands 
pull back, giving the material a solid 
appearance such as any woven textile. 
These looms contain from twenty to 
forty shuttles sliding in slots somewhat 
similar to ribbon machines. The weave 
is made up entirely of cotton or wool 
yarns. 


rubber 


For a ‘number of years the original 
mill of the company has used gas-fired 
boilers and steam engines, with the 
usual belt and shafting transmission, 
and when, about a year ago, it was de- 


Industria 


1—MANSFIELD ELASTIC-WEB MILL. 











cided to enlarge the plant, making it 
more than double its former capacity, 
it had fully been deeided upon to en- 
large the steam plant and to extend the 
shaft and belt drive to the new fac- 
tory. However, the mill owners were 
finally convinced of the economy and 
advantages of electric-motor drive. 

In the new building there are about 
thirty-five averaging forty 
shuttles each, and in the old plant, 


looms 


which is still being run by steam, 
there are twenty-four looms aver- 
aging twenty-nine shuttles each. Thus 





in the new plant there are prac- 
tically twice as many shuttles as in 
the old. However, the cost of run- 
ning the new plant is less than half of 
the present cost of running the old 
plant. For instance, the average bill 
for power in the new building for the 
past three months has been about $46 
per month; while the bill for gas in the 
old plant was $43 per month, and to 
this must be added the engineer’s sal- 
ary of $60 per month. In addition to 
this, there are further charges against 
the old plant as follows: $5 per month 
for water and $3.50 per month for oil 
over what it costs to lubricate the ma- 
chinery in the new plant. Thus, the 
cost of power in the old plant is $65.50 





| Power 


FIG. 












per month more than in the new plant, 


and at the same time, twice as many 
shuttles are being run in the new plant. 

These figures would be considered re- 
markable even when comparing a steam 
plant using coal at $2.50 per ton with 
an electrically driven plant. However, 
they are still more notable when it is 
considered that the boilers in the steam 
plant are fired with natural gas, which 
costs only ten cents per 1,000 eubie feet. 

The output of the two halves of this 
plant is also greater than.two to one 
in favor of the electrie drive, inasmuch 





2.—MOTOR-DRIVEN LOOM. 


as the motor-driven looms are run at 
least ten per cent faster than those in 
the old mill. This higher speed is pos- 
sible because the motor runs at a uni- 
form angular velocity, practically elimi- 
nating breakage of the warp. It is also, 
further, due to the fact that the motors 
are at all times direetly under the con- 
trol of the operator inasmuch as one 
operator, who tends two looms, can in- 
stantly stop or start either loom from 
either end. This control is accom- 


plished by having a long rod extending 
across the entire width of the looms. 
The operator is further assisted by the 
fact that in ease one of the rubber 
strands breaks, an electric contact is 
made which sounds a bell. 
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A good idea of the new plant may be 


gained from Fig. 4 which shows a line 
of the new looms equipped with motors. 
are mostly of two horse 
not provided with any 
starters or but 
switched direetly upon the line and al- 


throughout 


Those motors 


power and are 
compensators, are 
iowed to run continuously 

When 
merely throws out a clutch al- 


the day. an operator stops a 
loom, he 
for a short 


lowing the motor to run idle 


Lime, 

Besides the reduced cost of producing 
the Elastic Web 
desir- 
drive. 


as noted above, 
has also noticed other 
the 
rooms are much 


power, 
Companys 
able 
In the 


about motor 
the 
elimination of shaft- 
This ean be readily 
3 and 4, giv- 


features 
first place, 
due to the 


belting. 


lighter, 
ing and 


seen by comparing Figs. 


ing a view down similar aisles of two 





FIG. 3 


practically identical rooms, except that 
one is equipped with belts and the oth 
the 
have a 


er with motors. Besides main 


shafts, it necessary to 
building be- 
pair of looms. This is ne- 
cessitated by the fact that two looms 
are placed back to back and are neces- 


is also 
jack shaft run across the 


tween each 


sarily driven from alternate ends. 
These shafts running entirely across 
the building between each pair of 
looms also consume an enormous 


amount of power and are continually 


spoiling material by dropping oil and 


grease upon the finished product. The 
motor drive has, of course, eliminated 
this trouble also. 

Another point is that it is much 


easier to keep the new mill clean, as 
the looms is not 
up and 


the fuzz given off by 


being continually churned 


VIEW OF LOOMS BEFORE INSTALLING MOTORS. 
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thrown about by the swiftly moving 
belts and pulleys. 

One of the advantages of 
drives that has found most favor with 
the Elastic Web Company is that a giv- 
en machine can be threaded up for spe- 


cial work and run day and night to fill 


motor 


an order, making it unnecessary to keep 
up the boiler and have the engineer 
present and run the line of shafting 
throughout the entire mill. 

Up to the present time forty-seven 
motors have been installed in the plant 
and the in the old plant are 
being equipped one by one with motors, 
business making it such that more than 
four looms cannot be laid off 
at one time. Most of the motors are 
two horsepower, with a speed of 1,120 
revolutions per minute. Several three- 
fourths and several three-horsepower 


looms 


three or 











Vol. d7T—No. 25 





bine installed in Canada, the Dominion 
Coal Company being the first to instal] 
such an engine which means a big 
saving in steam power. 

The Nova Scotia Steel & Coal Com- 
pany are following in the wake of the 
Dominion Coal Company, and will instal] 
two 680-horsepower low-pressure tur- 
bines at their works in New Glasgow 
generating electricity for their plant, 
by using exhaust steam from their rol] 
ing mills. 


a 


Electric Power in a Japanese Paper 
Mill. 

At Tomakamai, Japan, there was re- 
cently completed a paper-mill plant, at 
a cost of $4,000,000, which makes ex 
tensive use of electric power in all op 
erations. 

According to a 


recent consular re 





‘ 


rT i 








motors are in on special looms. 

The motors installed in this plant 
were furnished by the Ideal Electric & 
Manufacturing Company. 
+> 

First Exhaust Turbines in Canada. 

The erection of a new exhaust-steam 
turbine engine at the Colliery of the 
Dominion Coal Company at Glace Bay, 
is practically completed, and within a 
few days, just as soon as some neces- 
sary changes are made in their power 
plant by the company, the new engine 
will be turned over to the company by 
the manufacturers. 

The new engine will furnish power 
for all the company’s plants to the ex- 
tent of 1,400 horsepower from what has 
heretofore been waste steam from the 
other engines about the colliery. This 
engine is the only exhaust steam tur- 


use 
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AFTER INSTALLING 


port, the cost of electrical machinery 
in this plant, all of which was imported 
from America, is placed at about $1, 
000,000. This does not include the cost 
of the hydroelectric plant, located four 
teen miles distant at Lake Shikatsu, 
which supplies current to the mill. 
This plant has a generating capacit) 
of 22,000 horsepower. 

The motor equipment in the Toma- 
kamai mill comprises five 750-horse- 
power motors, four 450-horsepower 
motors and forty-three motors ranging 
in size from 100 to 200 horsepower. 

ctanisuiiaiaiipminaiiie 

The Los Angeles Times has placed an 
order for a complete equipment of elec- 
trie motors and other electrical appa- 
ratus to be installed in its new printing 
plant which has recently been rebuilt 
following a disastrous fire. 























December 17, 1910 


[| 
bE 











FLoaTING BatTrery.—What is meant 
by a floating battery? How and where 
is it used?—M. Q., Manhattan, Kan. 

A floating battery is a storage bat- 
tery connected across a line whose 
voltage fluctuates considerably due to 
large, sudden and frequent load 
‘hanges, such as in electric railway 
and elevator service. I[t is used to 
regulate the voltage and to relieve the 
generators of these sudden peaks. A 
floating battery is usually installed at 
distance from the generating 
plant. The number of cells is such 
that the voltage of the battery is 
higher than that of the line when the 
load is heavy and the line drop conse- 
quently great; the battery then dis- 
charges and thus carries some of the 
momentary peak. When the load and 
line drop are small the voltage of the 
line is greater than that of the battery 
and the latter is therefore charged, 
thus keeping the generator load and 
line voltage relatively constant com- 
pared to what they would be without 
the battery. A floating battery does 
not need to be of such large -capacity 
as one intended for carrying a pro- 
longed peak of an hour or more. A 
battery for the latter service is not re- 
garded as a floating battery, although 
it may float on the line for a consid- 
erable part of the day and thus act as 
an automatic voltage regulator. As a 
rule, a floating battery needs no boos- 
ter for aiding its charge, since the lat- 
ter is entirely automatic, and the 
charge and discharge follow each other 
at short intervals. The efficiency of a 
floating battery is higher than that of 
a battery used for central-station 
peak-load service and, in fact, higher 
than that of any other storage bat- 
tery. 


some 





Morors For FLASHERS.—I have been 
told that unless care is taken in the 
selection of a motor for a sign flasher, 
the motor is liable to race and destroy 
itself. Is this true and, if so, why? 


What kind of motor should be used ?— 
R. 8. L., Peoria, Ill. 


Racing of a motor in this service is 
possible if it be a direct-current series 





ano 





motor and the belt or connection be- 
tween it and the flasher should break. 
Such a motor will race when its load 
is suddenly removed. If a motor of 
this type has to be used it would be 
well to use a sprocket chain or gears 
in connecting it to the flasher, not be- 
cause a belt would not serve to drive 
the light load that a flasher should be, 
but in order to make a more infran- 
gible connection. If a direct-current 
shunt motor is used this is practically 
obviated, for such a motor would race 
only on a field cireuit 
while operating, which is very un- 
likely, but could be guarded against 
by placing a no-load release magnet 
in its field cireuit. With an induction 
motor all these contingencies are elim- 
inated, for such a motor never ex- 
ceeds a speed greater than the syn- 
chronous limit. 


break in its 





HIGH-TENSION OVERHEAD WIRES IN 
Citres.—Is it customary to use insu- 
lated wire for high-tension overhead 
lines where they run through a town 
or city? Is it necessary to run the line 
around the edge of the town if bare 
wire is used?—W. L. F., Little Rock, 
Ark. : 

It is not customary to insulate such 
high-tension lines. Many towns will 
not permit the entrance of high-ten- 
sion overhead lines of more than 10,- 
000 volts, whether bare or insulated. 
If such lines do enter a city, insulated 
wire is no better than bare wire, some- 
times, in fact, worse, because it gives 
a lineman a false sense of security, 
whereas a bare wire would put him on 
guard. Insulation that would remain 
effective and weatherproof would be 
prohibitory in cost. Although high- 
tension overhead lines are invariably 
constructed in a much more substantial 
manner than those of moderate pres- 
sure and are therefore almost equally 
safe, it is not advisable to run them 
through a city because of the danger 
to the ubiquitous small boy, whom it 
is difficult to keep from climbing poles 
despite warning signs. Therefore, un- 
derground construction is the best pol- 
icy in densely built communities, and 








_——_~ | ° 2 
passing around or through the out- 
skirts is best in small towns. ‘While 
such lines have been built through 
cities they have been of bare wire and 
are gradually being put underground. 

CHRISTMAS-TRE:: LigHTinG.—Is it 
practical to light a Christmas tree 
from dry batteries? I have seen such 
outfits advertised, but have doubts of 
their value for such lighting —H. E., 
Grand Rapids, Mich. 

It is quite practicable to use dry 
cells for Christmas-tree lighting, al- 
though, of course, the results are not 
as satisfactory as with a storage bat- 
tery or by using a number of lamps 
in series on the ordinary 110-volt 
house-lighting system. Dry cells will 
not maintain their voltage on closed- 
circuit work, such as lighting lamps, 
beeause of polarization. The bright- 
ness of the lamps will therefore dimin- 
ish after several minutes of steady 
lighting. If the circuit is then opened 
and the cells given a chance to re- 
cuperate, the lights may be again 
turned on. The length of time that 
the lights may be run depends on their 
size and number, since the larger this 
number the greater the load on the 
battery and more rapid its exhaustion. 
It will be better to use twelve to six- 
teen-volt miniature lamps instead of a 
lower voltage; this will require eight 
to eleven cells in series, but with lamps 
of the same candlepower the current 
required varies inversely as: the volt- 
The great advantage of dry cells 
for this purpose is their cheapness and 
convenience. Moreover, if not too 
greatly exhausted, they may later be 
used for bells, buzzers and other mis- 
cellaneous purposes. 





age. 


Curtis TuRBINES.—What American 
companies manufacture the Curtis 
steam turbine for driving electric gen- 
erators?—S. P., Duluth, Minn. 

The Curtis steam turbine is manu- 
factured in this country only by the 
General Electric Company, Schenec- 
tady, N. Y., for all purposes except 
the propulsion of steamships and air- 
ships. 
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FINANCIAL REPORTS OF ELEC. 
TRICAL COMPANIES. 





NORFOLK & PORTSMOUTH TRACTION COM- 
PANY. 

The report of the Norfolk & Ports- 
mouth Traction Company for the 
month of Oetober and four months 
ended October 31, 1910, compares as 
follows 

1909 
October gross $156,540 
Expenses 87,974 

October net .. 68,566 
Charges and taxes 62,416 

October surplus 6,150 
Four months gross 669,211 
Expenses .... 373,846 

Four months net 95,365 
Charges and taxes 251,943 

Four months surt 43,422 

FORT WAYNE & WABASH VALLEY. 


The report of the Fort Wayne & Wa- 
bash Valley Traction Company for the 
month of October and four months end 


ed October 31, compares as follows: 


1910 1909 
October gross . $ 131,360 $ 122,806 
Expenses ..... 67,366 70,386 
October net . 63,994 52,420 
Charges and taxes 45,829 42,284 
October surplus 18,165 10,135 
Ten months gross 266,085 1,161,156 
Expenses . 706,280 678,925 
Ten months net 59, SOE 482,231 
Charges and taxes 451,383 423,729 
Ten months surplus 108,42 58,501 


rWIN CITY RAPID TRANSIT. 
The report of the Twin City Rapid 


Transit Company, for the month of Oc- 


tober and ten months ended October 
3], 1910. compares as follows 
1910 1909 
October gross $ 645,358 596,963 
Expenses ee 308,743 277,175 
October net. 336,615 319,788 


Charges, taxes & 
dividends , ° 140,321 
October surplus 196,294 

Ten months gross 6,265,727 

Expenses 2,996,849 





Ten months net 3,268,877 3,063,640 
Charges, taxes & preferred 
dividends ........ ; 1,401,974 1,388,761 


Ten months surplus 1,865,903 1,674,879 


MASSACHUSETTS ELECTRIC COMPANIES. 





The Massachusetts Eleetrie Compa 
nies report for year ended September 
30, 1910, states that the consolidated 
income account compares as follows: 

1910 1909 
Gross . $8,560,449 $8,052,355 
Expenses 5,360,295 5,158,396 

Net . 2,90 5: 
Charges ,7178 

Balance Ai 
Dividends . 

Surplus 

->-- 


Report of Electrical Department of the 
Sanitary District of Chicago. 

The Electrical the 

Sanitary District reports for the first 


Department of 


nine months of 1910 a gross income of 
$409,960. The 
amount to $115,887; 
181; the fixed 


operating expenses 


depreciation, $55,- 
given as 


charges are 


$126,049, leaving a profit of $112,843. 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





Western Electric Company. 

In a communication to stockholders, 
President H. B. Thayer, of the West- 
ern Electric Company, states that for 
the fiseal year ending December 31, 
next, directors have voted to declare 
an extra cash dividend of two per cent, 
payable December 31 to stock of ree- 
ord December 24. This, with the reg- 
eight-per-cent 
for the year, and gives 


ular dividend, makes 
ten per cent 
the American Telephone Company as 
owner of eighty per cent of the $15,- 
000,000 additional 


$250,000. 


stoek income of 


> 

The Electron Theory of Conductivity. 
According to the electron theory of 
the late P. Drude (1900) the con- 
ductance of metals for heat and elec- 
tricity is due to the free electrons, 
which are subject to the kinetic gas 
laws, and the ratio of thermal conduc- 
tivity to electron conductivity should 
be constant for different metals. The 
theory involves knowledge of the num- 
ber of gaseous molecules per gramme 
and of J. J. Thomson’s elementary elec- 
tric charge. The theories of Riecke 
and of Reinganum differ somewhat 
from that of Drude, but the ratio of 
the two conductivities is agreed to be 
of the order of 10°. As this ratio has 
more particularly been investigated by 
Wiedemann and Franz, the constancy 
law is frequently associated with their 
names. Recent metallographical re- 
searches now show that metals of the 
platinum group give too small a ratio, 
and metals like bismuth and iron too 
high a value. Most alloys, especially those 
which form mixed erystals in solid 
solutions, also show too high a ratio— 
i.e., their electric conductivity is rela- 
tively too small or their electric resist- 
ance too great. The behavior of alloys 
has been studied by Rudolf Schenck 
Annalen der Physik, vol. 32, page 261). 
The electric conductivity of an alloy 
might become smaller than that of the 
pure metal, either because the foreign 
metal binds some electrons and dimin- 
ishes the number of free electrons, or 
because it increases the internal fric- 
tion of the solvent. Riecke favors the 
first assumption, Schenck the latter; 
the metal kinetic 
energy in its slow diffusion, and that 
should become discernible in the change 
of the optical and thermo-electrie prop- 
erties observed on adding another metal 

to a pure metal.—Engineering. 


dissolved absorbs 
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AMONG THE CONTRACTORS | 
AND SUPPLY MEN 














To know what is going on among the men 
who do things and those who supply the mate- 
rial for the doing is always interesting. The 
actual happenings of the day with the contrac- 
tors and the men who furnish them with supplies 
of all kinds, accurately reported from all parts 
of the country, is the object of this department. 


F. W. RIDGEWAY, Freeport, Il. 
received the contract for installing 
boulevard lamps on Galena Street of 


Freeport. 

THE BRAYTON ELECTRIC COM 
PANY, of Utica, N.. Y., was recently; 
incorporated to do a general contract 
ing business. The company is capital 
ized at $9,000, and its directors are M 
Jesse Brayton, Susan E. Brayton and 
John F. Griffin, of Utiea. 

THE LIGHT SUPPLIES AND CON.- 
TRACTING COMPANY has been in- 
corporated at La Porte, Ind., by Chas. 
Kimble, Al Clark and Frank Felton. 
The main business of the company will 
be the sale of fixtures and electrical ap- 
plianees and the wiring of houses. 

THE WATSON FLAGG’ ENGI. 
NEERING COMPANY, of New York, 
was awarded the contract for install- 
ing the lighting plant at the County 


Court House at Newark, N. J. The 
plant will cost $26,495, and _ beside 


lighting the building, will furnish pow- 
er for ventilation and for the opera- 
tion of the elevators. 

THE UNION ELECTRIC COM- 
PANY, Freeport, Ll., was awarded the 
contract for wiring the factories of the 
Areade Manufacturing Company and 
for installating the generating plant. 
The entire plant of the Areade Com 
pany will be wired and over a thousand 
lights installed. These lights will in- 
clude the ordinary electric globes and 
also a number of large are lights. 

THE WHEELER-GREEN  ELE( 
TRIC COMPANY, Rochester, N. Y. 
has been awarded the contract for in 
stalling feeder pipes 
and transformers, according to the 
plans of the State Architect, at the 


electric eables, 


State Agricultural and _ Industria! 
School at Industry, N. Y. The con- 


tract price for the work is $16,000. 


>-o 


Oak Park Company Sold. 

The North Shore Electric Company, 
of Chicago, has bought the Oak Park 
Light, Heat & Power Company, of Oak 
Park, Ill. The latter company has 
$600,000 bonded debt outstanding and 
an equal amount of capital stock. 
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New Motor Car Equipment for Peoria 
Railway Terminal Company. 

lie Peoria Railway Terminal Com- 

v has recently added five new, dou- 

truck passenger cars to its rolling 

k. This company operates a stan- 

rd-gauge interurban electric line, 

nnecting Peoria, Barvonville, South 


Hollis The 


cars, fifty-seven feet over all and 


ronville, and Pekin. 

when fully loaded weigh approx- 
ately forty tons, are of the single- 
itype. The ear bodies complete with 


ck were built by the MeGuire, Cum- 








New Electrical and Mechanical Apparatus and 


Appliances. 


tion wherever they have been intro- 


duced are embodied in these motors, 
namely, split frames, separate oil-gaug- 
ing reservoirs, waste-packed bearings, 
detachable bearing housing with pro- 
vision for holding the armature in nor- 
mal position while lower half of frame 
examination, 
field 
and two-point gear-case suspension. 

The 


unit switeh control is used on each ear. 


for 
for 


is dropped strap- 


wound coils and armature, 


Westinghouse hand-operated 


The line switches and each unit of the 
control switch is actuated by air under 





| 








MOTORMAN’S STATION IN NEW MOTOR CAR 


The 
trucks are equipped with thirty-six-inch 


nins Manufacturing Company. 

Wheels mounted on six-inch axles with 
seven-inch gear fit arranged for a 
ratio of 18.69. 


gear 
It is expected that when 
operating on normal schedule the sin- 
vle trip will inelude six stops in the 
interurban districts and an average of 
SIX or seven in the 2.8 miles of city run- 
ning, 

Each ear is fitted with a quadruple 
equipment consisting of four No. 304-A 
interpole railway motors, each motor 
liaving a nominal rating of seventy-five 
horsepower at 500 volts or ninety horse- 
power at 600 volts. All the important 
haracteristies which through long tests 
1! service have won favorable recogni- 





pressure of seventy pounds per square 
inch. The only eurrent flowing through 
the the 
amount required to energize the elec- 


master controller is small 
tro-magnetically operated needle valve 
which admits air to the air cylinders 
of the switch. With the electro-pneu- 
matie contro] a uniform reliability of 
independent of 
fluctuations of line voltage. It can be 
used without risk of injury under con- 


operation is assured 


ditions where the excessive current re- 
sulting from low line voltage would re- 
welding 
type of 


sult in seriously burning or 
contacts of other 
switch. Both the motors and control 


were made by the Westinghouse Elec- 


the any 


trie & Manufacturing Company. 





1255 


Large Hydraulic Turbine Installation. 

The engineering world will be in- 
terested to contracts have 
recently been awarded for the build- 
ing of two hydraulic turbines, which, 
it is said, will be the largest in the 
The Stone & Webster Engi- 
neering Corporation, acting as consult- 
ing engineer the Coast 
Power Company, has placed an order 
with Allis-Chalmers Company for two 
turbines 
with a 


learn that 


world. 


for Pacifie 


20,400-horsepower reaction 


installed in connection 


new development on the White River. 


to be 


This development is one of the most 
comprehensive undertaken on the Pa- 
the which 
have confronted the 
been extremely interesting as well as 
complex. The White River is fed by 
the glaciers of Mt. Ranier and receives 
its name from the milky silt which the 
river carries and which gives it a whit- 


cifie Coast, and problems 


engineers have 


ish color. 
The development is about twenty 


miles east of Tacoma. The diversion 
dam is to be built at a point near the 
hig viaduct of the Northern Pacific 
Railroad north of Buckley. This will 
not be of unusual size or strength and 
will simply serve to divert the water 
diteh 
tling pond in which the silt will have 
The head- 


into a discharging into a set- 


« echanee to be dropped. 


works and gates will present some 
new features of design and will be 


made extremely strong. From the di- 
version dam the water will be carried 
through an earthen ditch about five 
miles long to the main storage reser- 
This storage reservoir is one of 
the most important the 
entire development, as it will hold 
enough water to operate the plant for 
a period of three or four months should 
no additional water be received. It is 
made up of existing 
lakes, which will be interconnected and 
which will have their capacities largely 
increased by the building of heavy em- 
bankments and The 
flow line of the reservoir will be about 
four miles long. 

From the storage reservoir the wa- 
ter will be carried through a tunnel 
about 3,000 feet long to the head basin. 
tunnel will be 


voir. 
elements in 


to be several 


masonry dams. 


At present only one 











built, but eventually another will be 
added. 


ate steel pipe line will be 


From the head basin a separ- 
built 


These lines will be ap 


for 
turbine. 
2.200 feet long and will be 


each 


proximately 


eight feet in diameter at the upper 
end and six feet in diameter at the 
power house end 

The power house is designed for a 


total length of approximately 373 feet 


Room is to be provided for six units, 
| 


although only two will be installed at 


the The 
the building, twenty-six feet wide, will 


present time other side of 


be given over to exciter units, pumps, 


toilet rooms and transformer bays. 


Concrete foundations will be employed 
with brick superstructure. 

The hydraulic installations will be 
Allis-Chalmers 


present of 


supplied by Company 


and will consist at two 


units, which are said to be the largest 


ever built. These will have a maxi 
mum capacity of 20,400 horsepower 
each under a head of 480 feet. They 
will run at 360 revolutions per min 
ute Kach turbine will be direct con 


nected to a sixty evele, three-phase, 
6.600-volt 


The the 


pressure Francis type, with horizontal 


generator 


turbine runner is of high 


shaft Water will be admitted to the 
runner through a cast-steel spiral cas 
ing. The runner, which will also be 
of east steel. divides the water into 


two lines of flow, and it is discharged 
from the wheel by two quarter-turns to 
draft The 
water to the turbine will be controlled 


separate tubes flow of 


vy a cast-steel butterfly valve. 
The spiral casing of this turbine will 
be the largest steel casting of this kind 


ever made. The butterfiy valve is to 


he over seven leet in diameter, and 


will be the largest valve of this type 
ever used. The shaft, carrying the 
turbine runner, will be nearly two 


feet in diameter, and the bearings for 
it will be about 16 inches in diameter. 
All parts of the 


have to withstand the operating pres 


turbine which will 
sure of the water will be tested in the 
shops under a pressure corresponding 
900 feet head. To give an 
the strength of the 
parts it is only necessary to state that 
the total testing load on the butterfly 


to about 


idea of size and 


valve will be about one and one-half 
million pounds. 

The governors for these turbines will 
be of Allis-Chalmers standard oil-pres- 


sure type, and the specifications call 
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for extremely close speed regulation. 
governors will be supplied 
unit, but a rather elaborate 


Separate 
for each 
central oil-pressure system will be em- 
ployed. 

As this plant will have to regulate 
the supply of energy to the whole sys- 
tem of the Pacific Coast Power Com- 
pany the problem of proper regulation 
is an important one. It becomes of 
still greater importance on account of 
the necessity of conserving the storage 
To meet this condi- 
and handle the 
which will protect the plant from in- 


supply of water. 
tion water in a way 
jury and at the same time save water, 
installed. 
These are similar in design to those 


pressure regulators will be 


Allis-Chalmers Company is now in- 


stalling on the 18,000-horsepower tur- 


bines in the Great Western power 
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Outdoor Disconnecting Switch. 

The accompanying illustration rep- 
resents a photograph of one of a new 
line of outdoor disconnecting switches 
which the General Electric Company is 
prepared to furnish for use on circuits 
up to 110,000 volts. These switches are 
claimed by the manufacturer to be thor 
oughly weatherproof and will act sat 
isfactorily under all weather 
tions. It should be particularly noted 
that this outdoor disconnecting switch 
does not in any way require special lin: 
construction, neither is it necessary t 
alter the spacing of the lines whe: 
they are connected to the switch since 
the contact blades in opening and clos 
ing move parallel to the direction 
the transmission line. 

The illustration shows the 
closed. When the switch is opened a) 


condl 


swit 




















OUTDOOR DISCONNECTING SWITCH. 


plant, a design which has done excel- 
lent service on other installations. 
The size of the execiter units has not 
but 
two of at leat 500 horse- 


vet been definitely determined, 
there will be 
power each. One exciter is to be pro- 
vided for each three units of the ulti 


mate equipment. As the proportion- 


ate amount of water which these 
wheels will use is not large they will 
be of the impulse type, and will be 
governed by means of a deflecting hood 
similar to that with the exciter 
units of the Kern River station of the 


Company, built by 


used 


Edison Electric 
Allis-Chalmers Company. 

Construction is progressing rapidly 
under the direction of the Stone & 
Webster Engineering Corporation. 


the blades move parallel to one another 
into the pipes. The blades are moved 
together by means of sprocket wheels 
and a single operating 


“an be placed at an 


and chains 
handle which 
convenient point near the switch itself 
or close to the ground. The handle can 
be locked in the closed or open pos! 
tion. 

The entire operating mechanism, 
cluding the sprocket and chains, is pr 
tected from the weather. The contac! 
are installed in housings and the swit: 
cannot therefore be rendered inope 
tive by rain or snow. 

The blades are so shaped that it %s 
difficult for ice to form on them, but 
if this should happen, small wheels, 
which rest on the upper edge of tlie 
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switeh blades, serve to break this ice 

when the switch is opened, and thus 

keep it from getting into and clogging 
the mechanism of the switch. 

lhe switch contacts are protected by 

it horns so that, in the event of open- 

ie magnetizing or larger 

irrents accidentally, the contacts will 


currents 


protected. 
oe — 
A New Cluster Protector. 

‘he simplest application of low-vol- 
tungsten-filament lamps is to op- 
e them in series, thus obviating the 
essity and expense of transformers. 
me drawback to the operation of lamps 
series, however, is the fact that when 
out series all 
and remain 


lamp burns in a 


er lamps are cut out 


intil the burned-out lamp is replaced 
new one. 





NEW CLUSTER PROTECTOR. 

The accompanying illustration shows 
the Warner lamp protector which 
makes it pessible to burn lamps in se- 
ies without this drawback. 

The Warner protector is contained in 
‘ weather-proof ease, and is arranged 
so that it may be applied to any clus- 
ter. The protector mechanism 
prises an absolute cut-out for each of 
the four lamps in the cluster, and 
hould a lamp burn out it switches into 


com- 


the circuit an amount of resistance pre- 
‘isely equal to the burned-out lamp, so 
that the remaining lamps in the series 
are permitted to continue burning with- 
out the slightest interruption. 

This device, which is being manufac- 
tured and placed on the market by the 
Warner Are Lamp Company, Wilton 
Junction, Ia., will take care of four 
lamps of any size from ten to 250 watts. 
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The New Arrow Socket. 

Simplicity, convenience and economy 
are the principal characteristics of the 
new Arrow socket shown in the accom- 
panying illustration, which is_ be- 
ing placed on the market by the Arrow 
Electric Company, Hartford, Conn. 

As may be seen from the illustration 
the socket may be easily taken apart 
and put together with a snap motion. 
In producing this socket the manufac- 
turer has developed a new method of 
connecting the shell of the socket to 
the cap. The socket 
sists of four indentations on opposite 
sides of the upper edge of the shell, 
which engage with notches on the in- 
terior of the cap. Two of these inden- 
tations are designed to fit into slots in 
the rim of the cap to prevent the sock- 
et and shell from being pulled apart by 


connection con- 





ARROW 


NEW SOCKET 
a straight tension of the socket interior. 
The other indentations are designed to 
the shell and cap turning rel- 
These two in- 


prevent 
atively to each other. 
dentations engage with the metal pieces 
between slots in the rim of the cap. The 
edge of the cap is turned over the rim 
in which slots are provided to hold the 
rim in position. The rim is prevented 
from turning in the cap by bosses pro- 
jecting in the slots at the upper edge 
of the rim. 

In testing the efficiency of this sock- 
et it was found that it withstood a 
straight tension of thirty pounds with- 


out pulling the shell and cap apart. 
RE Se 


, 


Exports of copper, for the week end- 
ed December 8, were 5,541 tons; since 
the first of the month, 6,408 tons; last 
year, 9,186 tons. 
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The Cedar Pole Industry. 

It is interesting to trace the develop- 
ment of the cedar pole from its primi- 
tive state in the forests to its applica- 
tion as an important factor in the elee- 
trical transmission systems of various 
kinds. Large camps comprising many 
men are established in different cedar 
throughout the the 
The trees are cut and manu- 
factured into various lengths and sizes. 
The bark is taken off in the woods or 
The butts 
and tops are sawed off, and all knots 


tracts forests of 


country. 


where the stock is banked. 


on surfaces are trimmed smooth. 
From the forests this timber is trans- 
ported to concentrating yards, which 
convenient to 
In the 
centrating yards the poles are sorted ac- 


are. usually situated 


transportation facilities. con- 
cording to size, and are ready for ship- 
ment. 

In one of the large concentrating 
yards of the W. C. Sterling & Son Com- 
pany, Monroe, Mich., located at Bay 
City, over 120,000 poles are stored and 
experiments 
show that cedar seasoned for a year or 


seasoned. Government 
more will last a much longer time than 
freshly cut cedar which has not had a 
chance to thoroughly dry. 

Some interesting statistics gathered 
by this firm are given herewith. A cir- 
cular published states that 1907 
there were more than 800,000 miles of 
pole line in operation in the United 
States. The average line contains forty 
poles to the mile, so there were approx- 
imately 32,000,000 in use. Assuming 
the average life of a pole to be twelve 
years, to maintain the lines now in use 
requires 2,650,000 poles yearly. A gov- 
ernment report states further that sea- 


in 


soned timber in contact with the 
ground will outlast unseasoned timber. 
->--> 


Equipment for the Galveston-Houston 


Line. 
The General Electric Company is 
building for the Galveston-Houston 


Electric Railway Company (Stone & 
Webster, construeting engineers), four 
switchboards complete with the entire 
equipment, including meters, instru- 
ments, electrolytic lightning arresters, 
disconnecting switches and oil 
switches. 

One board of ten panels will go in 
the main station and one of six pan- 
els in substation No. 2, which is 
cated in the main station. In substa- 


tions No. 1 and No. 3, which are each 


lo- 
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the 


switchboard ol! 


fourteen miles distant from main 


station, there will be a 
six panels 
The 


2.300 volts, transmitted at 


power will be generated at 
33,000 volts. 
work at 600 volts 


the 


and used in railway 


after going through rotames In 


substations 


>-so 

Electric Delivery Wagon with Shaft 
Drive. 

Ih Waverley model 


on with shaft drive promises to revolu 


3 electric wag 


tionize the delivery business of depart 


ment stores, dry goods stores, milliners. 


erocers, laundries, and all that class of 
dealers which has many quick deliver 
ies to make every day in the week and 


verv week in the vear, according to 
the manutacturers 
and 


The speed, lightness, handiness, 


dependability of this electric make de 
ering the goods the simplest and eas 
t of all of the complex problems ol 
merchandising 

Kither solid or pneumatic tires may 
be used on this car. There is sufficient 
battery power and motor energy to car 
ie loaded wagon at a speed of ten, 
miles an hour for a 


twelve or fifteen 

















ELECTRIC DELIVERY WAGON 


distance of from 50 to 75 miles on one 
charge 
The 


io! ins 


capacity of the car is sufficient 


class of merchandise that in 


shipping to another eity would ordi- 


uarily go by express, and this car com 


pared with other delivery wagons and 


trucks is as express compared with 


freight 

The size of the car permits of its be 
ing run into the shipping room of any 
when not in 


store, kert there use, or 


charged there if a proper charging ap 


paratus is installed. The absence of 


mechanical difficulties or complexities 


permits its being operated by any 


one that can be trusted to deliver goods 


properly. 
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Electric Suction Sweeper. 
Electric suction sweepers are stead- 
ily gaining favor in this sanitary age, 
due to the faet that people are realiz- 


ing the seriousness of infection from 
dust. In the accompanying illustration 


is shown a new model suction sweeper, 
heing placed on the market by the B. 
St. Paul, Minn., 


which is of simple and durable con- 


B. Downs Company, 


struetion, and embodies many com 


mendable features 

The air-cooled motor with which it 
is equipped rests in a horizontal posi- 
tion, with oil holes directly over the 


The 


are inclosed in an inner motor casing, 


hearings. motor and _ bearings 






gee 
ee 


ELECTRIC SUCTION SWEEPER 
dust collecting on 
the 
the 


preventing any 


them. The cold air passing from 
nozzle to the dust bag passes over 
inner motor casing, keeping the mo- 
ior cool at all times. Two exhaust 
fans, one on each side of the machine, 
gives constant, powerful suction. 

The 
but ten pounds and may be operated 


Downs suction sweeper weighs 
on either direct or alternating-current 
circuits. It is equipped with a double 


hag, which prevents leakage of 


dust 
dust. 
->-o = 
Trade With the Philippines. 
During the operation of the present 
tariff law, giving free trade with the 
Philippine Islands, trade in general has 
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about doubled with this country. The 
imports and exports of electrical ap- 
pliances for the ten months ending Oc. 
tober, 1910, amounted to $155,501, whil, 
for the same period in 1908 they were 
only $86,182. 

>: 


Mill Clusters. 


In the accompanying illustration js 
shown a new fixture, being placed on 
the market by the Benjamin Electric 
Manufacturing Company, Chieago 
which is particularly adapted for light 
ing installations in mills, factories. et 

The fixture 


twenty-four-inch 


shown herewith has 
enameled-steel 
and is 


centrating-dome reflector, 


tended for use where it is necessa 
to hang the lighting units sufficient 
high to clear traveling cranes 

The Benjamin Company is also p! 
ing on the market a fixture of simi 
design adapted for use where the lig 
ing units are to be suspended from 2 
to 30 feet above the floor. This latt 
fixture is provided with a twenty-fou 
inch flat-cone distributing reflector 

It is apparent that the design of t! 
reflectors of these fixtures is such t! 
a maximum amount of light is refleet: 


to the required planes. It is elaimed by 


(7 ceninnn P 
| BENJAMING } 
i ™ a 





BENJAMIN MILL CLUSTER 


the manufacturers that the reflected 
light volume of these units is 1,500 can 
dlepower. 

Both types of fixtures are equipped 
with large base sockets for 250-watt 
lamps, an eight-inch stem of one-half 
inch iron pipe and weather-proof shock 


absorbers. They are regularly furnish 
wired in series for 220-volt cireuits 


~>-o 


= 


Experiments with an electric pi 


are being made in the suburbs of M: 


co City, Mex., and if satisfactory 


plows may later be installed on so 


of the large haciendas. The plow w 


which the trials are being made will ( 
the work of about twenty ordinary two 


horse plows. 
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The New Morrison Storage Battery. 
or some time it has been the con- 
sonsus of opinion among storage-bat- 

experts that the common storage 

rv using lead and lead-peroxide 
ites has reached a stage of develop- 
nt where not much further improve- 


be expected in making it 


ent may 
ld a larger output per unit 
ight They have therefore turned 


er attention to other reversible 
mieal reaetions involving materials 


The 


orage battery is the outcome of this 


relatively low weight. Edison 


materials suitable for a 


cell. 


this field 


el for 
Among other inven 
is William 


who is 


rht-weight 


rs in Morrison. 


Des Moines, lowa, well 


own for his storage-battery inven 


ms dating back nearly a score of 
ars, and who a few weeks ago was 
anted a number of patents on his re- 
ntly perfected alkaline «ccumulator 
As the 


searches, 


result of extended chemieal 
Mr. 


»ynbination of active materials whieh 


Morrison has found a 


regards as the optimum of light 


eight cell construetion and as fully 





FIG. 1 


VIEW 
BATTERY COMPLETE. 


OF MORRISON STORAGE 
meeting the severe requirements of ve- 
The preferred active 
material for the positive plates is an 


hiele batteries. 
oxidized amalgam of copper, that of 
the plates is 
chromite. The electrolyte is potassium 
hydrate, in which neither of these 
The prep- 


negative chiefly zine 


active materials is soluble. 
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aration of the active materials is some- 
what complicated, as also is the series 
of chemical changes that take place 
during chasge and discharge. 


The accompanying diagrams taken 



































from among the numerous patent 
drawings show the main features of 
ia : _24 
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FIG PLAN VIEW 
the cell construction. The cell com 


plete is shown in Fig. 1, which is from 
a photograph of a cell recently exhib 
ited Mr. 
Chicago. Fig. 2 shows a section of the 
cell 


separators broken away to reveal the 


and tested by Morrison in 


with portions of the plates and 


general arrangement. Fig. 3 is a plan 
of the cell showing the assembly and 
connection of the plates. The contain- 
ing jar is of thin sheet steel or other 
suitable metal and is very strong and 
light. Through the cover extend the 
bolted terminals 3; here is also located 
a filling cap and a vent which 
prevents the electrolyte from splash- 
The interior of the casing is 


gas 


ing out. 
insulated from the plates by an insu- 
lating lining 6. 

Each of the positive plates 10 con- 
sists of a pair of thin copper sheets 
provided with square window-like 
openings stamped out by cutting the 
sheet on three sides of each opening 
and bending the fourth side inwards 
at right angles. The positive active 
piled the 
sheets or grids of copper and the lat- 
ter 
sure, thus securely locking the little 
projections through the active material 
into the opposite openings and form- 


material is between two 


brought together by great pres- 


ing a rigid box-plate construction. 
The negative plates 12 consist each 
of a group of tubular columns made 
by covering lava tubes with asbestos, 
then with a layer of the active ma- 
terial and finally with a steel envel- 
ope. The details of the manufacture 
of both the positive and negative 
plates are somewhat intricate, but they 
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have been perfected so that the en- 
tire construction work is done by spe- 
cial machinery. 

By means of a strip 78 the terminals 
of the negative tubes are connected to- 
vether to form a plate of any desired 
number of parallel tubes. These plates 


are connected together by a strap to 


form the negative group. The posi 
tive plates are similarly connected to 
form a group. As shown in Fig. 3, the 


positive and negative plates are alter 
nated as in other storage batteries and 
they are separated from each other by 
perforated and ribbed rubber or other 


separators. 


Mr. Morrison furnishes the follow- 
ing data concerning the cell shown in 
Fig. 1: Over-all dimensions—height, 
16 inches; body of ease, 5.25 inches 


flanges, 6 inehes 


square; outside of 

square; total weight of cell complete, 
36 pounds; capacity at normal dis- 
charge rate, 690 ampere-hours; aver- 


age discharge voltage, 1.5 volts. These 
figures show the remarkable output of 
19.4 ampere-hours per pound of cell 
and the total capacity of nearly 900 


ia 








FIG. 2.—PARTIAL SECTION 
watt-hours. Aside from its light weight 
for this large eapacity, the inventor 
states that the cell has been tried out 
under the most severe service condi- 
tions, frequently short-cireuited, dis- 
charged to zero, left standing without 
charge, and has yet failed to show any 
inherent defects. 
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Large Water-Wheel Alternators. 


The Cliff Electrical Distributing 
Company of Niagara Falls has just 
placed an order with Allis-Chalmers 
Company for another 6,500-kilowatt 


12 000-volt. three-phase, twenty-five- 


eycle alternator. This makes the sixth 


installed 


o! 


these large machines to be 
in this powerhouse 


hese 


ticular 


alternators have been of par 


interest to the engineering pro 


fession because of the unusual and pe 


cult ‘atures of their design and con- 


the condi 


struetion made necessary by 
ticus of operation. On aecount of the 
possibility, which is often present in 


hydraulic-turbine installations, of the 
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illustrated. During adjustments 
to one of the turbine gates an accident 
happened which threw the governor out 
of operation and allowed the unit to 
Although the maximum 
525 revolutions per 
neither the gen- 


cibly 


run away. 
possible speed of 
minute was attained, 
erator or the turbine suffered accident. 

~>-o — 
A Cable Forming Board. 


In order to for the 
electrical contractor who has never had 


make it easier 
any experience whatever with install- 
ing intercommunicating telephones, to 
install their interphones in an up-to- 
date manner, the Western Electric 
Company is furnishing full-sized dia- 
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6,500-KILOWATT WATER WHEEL. 


turbine running at excessive speed, it 


to construct the alterna- 


Was necessary 
tors so that they would be safe under 
runaway conditions 


these machines 
but they 
designed with an over-speed safety 
cent 
525 rev- 


fhe normal speed of 


is 300 revolutions per minute, 


seventy-five per which 


factor of 
enables them to run safely at 


olutions per minute, W hich is about five 


times as great as that of machines of 
the same eapacity when driven by 
steam engines. 

The value of taking these precau- 


tions and the success which attended 


these machines was recently very for- 








grams of cable forming boards. These 
diagrams enable the contractor to make 
cable forming boards for every variety 
of interphone sets. 

The advantage of forming the cable 
is apparent to all those experienced in 
but until recently its 
importance was not realized by the 
electrical contractor. Experience has 
shown that the very best plan to fol- 
low in cabling an interior telephone sys- 
tem is to form the cable at each tele- 
phone set so that each conductor or 
pair of conductors will be separated 
rest and sewed permanently 

respective places by the 


telephone work, 


from the 
into their 
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means of extra stout twine made espe- 
cially for the purpose. In this way ey- 
ery conductor is brought out of the ea. 
ble at its proper place and there can be 
no disarrangement of the conductors 
due to later handling. This reduces 
the likelihood of the conductors being 
crossed to a minimum. ” 

One of these diagrams, as furnished 
by the Company, is first glued up- 
on a board about one-half 
thick and then the board is sawed 
along the edges of the diagram. This 
makes the board of the proper size for 
the different types-of telephones noted 
on the diagram. At specified points 
small nails are driven into the board 


an inch 
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A COMPLETELY FORMED CABLE 


Cable entering top of set has been formed and 
board is ready to be removed. 


and the wires are formed around 
nails and sewed into place as indicated 
in the illustration. 

A completely formed cable, sewed a 
it should be, is shown herewith.  T! 
proper twine used for the purpose !s 
twelve strand linen, as this provide 
sufficient strength for allowing ti! 
stitches to be drawn up extremely tig! 
without the chance of breaking the 
twine. When the cable is complete, 
it is lifted off the forming board and i 
then of the proper size, so that the con 
ductors come out of the proper places 
to attach directly to the correct termi- 
nals in the telephone sets. 
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GREAT BRITAIN. 
(Special Correspondence.) 


LONDON, DECEMBER 2.—The somewhat remarkable libel action 
hich has been in progress during the past three weeks, concern- 
» the experiment by the London County Council with the G. B. 
rface-contact system, came to a close yesterday, a verdict being 
en for the patentees with $60,000 damages. Briefly, the point of 
libel action was this: In 1907 the Council entered into an 
eement with the owners of the G. B. system to install it in the 
le End Road on the basis of a royalty of $2,500 per mile if the 
riment proved successful. According to the officers of the 
uncil this $2,500 included technical advice and assistance on 
part of the inventors, but the latter contended that it did not. 
onsequently the tramways department was left largely to its own 
vices in installing the system, and trouble inevitably followed. 
ie present decision is being appealed against. 

After all the argument since July concerning the promotion of 
bill by municipalities owning electricity works empowering them 
wire premises for electric lighting, heating, etc., there is every 
ybablity that one wll not be framed. In the first place it would 
impossible for one council to promote a bill to confer powers 
on all other councils; secondly, the spending of money for this 

urpose by those municipalities not directly concerned would al- 
1ost certainly be held to be illegal, and yet again; as the corpora- 
ons are not absolutely unanimous, the Municipal Electrical Asso- 
ation—to which practically every municipality subscribes—could 
ardly undertake the task. It would seem, therefore, that a bill 
yy the Board of Trade is the only alternative. It is clear that the 
matter is being regarded as of some importance by those outside 
the immediate claims of the controversy, for a public discussion of 
the question upon an impartial platform takes place in London next 
veek. 

What is said to be the largest clock in the world is now in 
ourse of completion at Leicester. The clock in question is in- 
tended for the tower of a Liverpool insurance company’s offices. 
ach of the four dials measures twenty-five feet and the minute 
hands measure fourteen feet long by three feet at the greatest 

idth. The system of operation involves the use of a separate 
eciprocating slow-speed motor for rotating the hands, the time- 
keeping mechanism being distinct and having the movement under 
control every half minute. The dials will be electrically lighted. 

Those responsible for the maintenance of London streets have 
requently encountered troubles due to explosions in electric light 
ind telephone boxes from the accumulation of gas. In the case of 
the former, certain regulations are imposed in order to insure 
proper ventilation, but hitherto no such arrangements have been 
made for the Postoffice and National Telephone Company’s street 
boxes. Efforts are now being made in this direction. 

The death has just occurred of Gustav Byng, chairman of the 
English General Electric Company. Mr. Byng, owing to bad health, 
has not been much before the electrical public of late years. He 
came from Germany to England when only eighteen years old and 
before 1880 commenced in the business which now finds occupation 
for some 8,000 workers. 

The feature of the notices relating to electrical bills in Par- 
liament next session is the number of applications for powers to 
adopt the trolley omnibus system of electric traction. 

In a discussion on street lighting at the Institution of Elec- 
trical Engineers last week, the suggestion was made that a stand- 
ard specification for street illumination should be drawn up. Some 
members, however, saw a difficulty in electrical engineers pro- 
ceeding alone in the matter, and thought it would be necessary to 
bring the gas engineers and architects into the consultation. It is 
clear that street lighting authorities will have to be urged to im- 
prove their standard of lighting in view of the changed conditions 
of street traffic. In many parts the standard is very little higher 
than it was in those days when mechanical traction was unknown. 

An important patent infringement action commences on Mon- 
day, in which the Marconi Company is proceeding against the own- 
ers of the Balsillie system. G. 


CONTINENTAL EUROPE. 
(Special Correspondence. ) 


Paris, DECEMBER 1.—Electric-furnaces for steel are used in- 
creasingly in Sweden and Norway. Near the hydraulic plant on 
the Trallhittan fall there is being built a 2,500-horsepower furnace 
of Grinwall type. A prominent syndicate, the union of different 
iron interests, has devoted the sum of 250,000 crowns in order to 
make tests upon Swedish ores in this furnace so as to obtain va- 
rious data for steel production. The question is of special interest 








in this country, owing to the abundance of water power. M. Lund- 
berg, a prominent official of the Swedish Copper Company, has al- 
ready built a 4,000-horsepower steel furnace of the same type, and 
expects to begin operating it soon. In Norway there is being erected 
a 4,000-horsepower electric-furnace plant for iron and steel, and it 
will be set running in about six months. 

There is some talk of having an exposition at Paris about 1920, 
but the matter is far from being decided. A move was made in 
this direction, however, by the Senate Commerce and Industry 
Committee, and it made a favorable report on the subject. The 
next step is to bring the matter before the Minister of Commerce. 

In Austria there will be erected the Afinger hydraulic plant 
for supplying current to a new electric railroad which is to be built 
in South Tyrol and known as the Talfer Railroad. The hydraulic 
plant will contain three turbine groups of 11,000-horsepower and 
one of 3,000-horsepower. It is also planned to build a plant lower 
down at Ravenstein which will have two groups of 8,000-horse- 
power and one of 2,500-horsepower. 

At Madrid has been formed the Maria Luisa Hydroelectric 
Company, for the purpose of erecting a turbine plant of some size. 
It will operate a power network in order to cover the region 
including the towns of Valenzuela, Calatrava and others. 

Wireless telegraphy to submarines is to be tried in France 
at the port of Cherbourg. Two of the submarines, the Prarial and 
Berthelot are equipped with apparatus, and have long masts which 
will always project out of water. Messages will be sent from 
the shore or from the vessels of the fleet. 

In Russia the municipality of Simferopol has awarded the 
franchise for electric lighting of the town and also for an electric 
tramway. I also note that an electric railroad is planned between 
Moscow and Obiraloff, taking in other towns in the region. 

The administration of the state railroads of Germany has 
lately decided to use electric traction on the Laubau-Kénigszelt 
and the Dessau-Bitterfeld lines. A thirty-mile electric railroad is 
to be constructed between the towns of Wesel and Emmerich, ac- 
cording to the present project. It is stated that definite measures 
have been taken as regards the new subway line for Berlin which 
runs across town from north to south, and that the plans pre- 
sented by the Allgemeine Electricitiits Gesellschaft have been 
accepted. The probable cost of the work is $22,000,000. 

Attention is being given to improved methods of train light- 
ing on the Belgian railroad lines near Antwerp, and a concourse 
will be opened for such apparatus for use upon passenger cars 
The tramway system of Ghent is to be increased by a new line. 
It is to connect the South railroad depot with the St. Pierre depot. 
The railroad company is also planning to build other lines before 
long. An electric plant is to be erected in the town of Deventer, 
Holland, and the Municipal Council has allowed a subsidy for its 
construction. 

Electric locomotives for the new Létschberg line in Switzer- 
land are now being constructed by two of the leading electrical 
firms. One of each will be used in order to establish various 
data in order to serve as a basis for laying out the whole system. 
Trials of the new locomotives will be made upon the part of the 
railroad line extending from Spiez, on tne southern shore of Lake 
Thun, to Frutigen, and the Bernese Alps Railroad Company is now 
taking measures to equip this section so that it will be ready to 
operate with the electric locomotives before long. A. DE C. 


CANADA. 
(Special Correspondence.) 


OTTAWA, ONT., DECEMBER 10.—Preliminary figures of the 
Light, Heat & Power Company, of Kingston, Ont., show a surplus 
of revenue over expenditure, in connection with plant on this 
year’s business, of $12,000. 

The London Electric Company, of London, Ont., has announced 
its intention of cutting rates to meet any reduction made by the 
Hydro-Electric Commission. The Company has refused the offer 
of the City to purchase the Company’s plant for the sum of $100,- 
000. 

It is stated that the Shawinigan Water & Power Company 
is about to issue $500,000 of new common stock, and that instead 
of it going to shareholders, it will be all taken up by the interests 
connected with the Montreal Light, Heat & Power Company. When 
this transaction is consummated, it will unite the destinies of 
the two concerns more closely than ever. 

It is expected that the water will be turned into the flumes 
of the Sherbrooke Power & Railway Company’s plant on Decem- 
ber 21. Only small matters have to be adjusted. The wheels 
and switchboards are in place, and the Company will be generating 
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power in its own plant by the first of the New Year. The trans- 
mission line to Capelton is about completed, so that there will be 
when the word is given to turn on the power 

steps towards the construction of an electric railway 
Niagara Falls, Welland and Dunnville are now being 
officials and directors of the proposed road, at a meet 


no delay 

Final 
between 
taken. The 


ing recently held in Welland, Ont., decided to go ahead with the 
construction as soon as possible 4 provincial charter has been 
secured and franchises from the towns, townships and cities, 
through which the road will pass, will now be sought for, and 
when these are secured, the construction work will at once be 


started It is expected that the line will be in operation by the 


middle of next summer! 

Speaking to the County Council of Middlesex, Ont., Hon. Adam 
Beck. the minister of power for Ontario, announced a government 
plan for supplying electric power to farmers Low-tension wires 


to radiate thirty miles from power centers. As 
a group consisting of at least twenty farmers can now go to the 
council of the county, and have a telephone line erected, paying 
for it on the same basis as is done in the case of local improve- 
ment, so will the Ontario Government now foster and promote 
lines. In a sense, the Government will be but the financial 
the farmers The Government will low-tension 
which the farmers will pay for at the rate 

investment, retiring the indebtedness at 
vears, in the same manner as in re 


are to be erected 


powell 
agents ol erent 
lines, said the minister 

of four per cent on the 
the end of fifteen or twenty 
tiring debentures Ww 


COMMISSION NEWS FROM NEW JERSEY. 


(Special Correspondence.) 


In the complaint made by the Acacia Lodge No. 20, of Dover, 
N. J.. against the Dover Electric Light Company, the questions 
were raised as to whether a minimum charge was legal and as to 
whether this minimum charge could be based on candlepower 
Both questions were answered in the affirmative by the Board 
Two questions, however, remained for consideration, these being 
(1) in regard to the extent to which the right to make this mini 
mum charge is affected by the Company's agreement with the City 
and (2) whether the charge is reasonable in amount. 

The Board, in the matter of the application of the Wildwood 
& Delaware Bay Short Line Railroad Company, approved the is 
suance. sale and delivery of $500,000 capital stock and $562,500 
bonds for extensions and construction work. 

The Board recently received an inquiry from the City Clerk 


under the public utilities act, a 
from furnish 


whether 
franchise is restricted 


of Ventnor City asking 


telephone company seeking a 


ing free telephone service at public buildings, such as fire house, 
city hall, police department and public schools. The act recites 


that no public-utility company shall give, grant or bestow upon any 


local, municipal or county official any discrimination, gratuity or 
free service whatsoever. The Board requested an opinion from 


the Attorney General as to whether furnishing free telephone serv- 
ice at public buildings would conflict with this provision of the 
law. The Attorney General has advised the Board that: “The lan 
cuage of the statute quoted has regard merely to such discrimina 
tion, gratuity or free service as may be granted, or bestowed upon 
officials described by its terms. The discrimination 
forbidden is purely personal in its scope. In my opin 
ion this provision of the act would not prevent the granting of a 
franchise to a telephone company by a municipality when, by the 
terms of the franchise, free service was to be furnished the fire 
house, city hall and other public departments within the confines 
of the municipality free service might well be one of the 
moving considerations in the granting of the franchise, and does 
not, in my opinion, fall within the evil which the statute just 
to eliminate 


the class of 
and gratuity 


Such 


quoted sought 


COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 

The application of the North Shore Electric Light & Power 
Company for a rehearing on its application for permission to exer- 
cise franchises received from the towns of Brookhaven and Smith 
town, Suffolk heard early this week. The original 
application of the Company was denied because of an existing com 
pany at Port Jefferson. The North Shore Company now claims that 
the existing company has not kept faith with the Commission in 
rehabilitating its plant and improving its service so that the public 
is properly served, and asks that the new company be allowed to 
enter the field at Port Jefferson. 

The application of the receivers of the Hudson River Electric 
Company for permission to operate under a franchise granted for 
public lighting in the village of South Glens Falls was also heard. 
The application was vigorously resisted by companies now exist- 
ing at South Glens Falls. The application of the Port Jefferson 
Electric Light Company for authority to issue $30,000 in bonds was 
also heard 

An adjourned 


County were 


hearing was held upon the complaint of the 


Board of Aldermen and various civic organizations, in the various 
boroughs, against the New York Telephone Company as to the ten- 
cent toll rate charged between different boroughs of the city. 

The 


Commission has heard the application of the Hoosack 
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River Electric Light & Power Company for authority to exercise 
franchises granted to it in the town of Pittstown, Rensselaer County 
for the furnishing of electric lighting to the unincorporated yillace 
of Johnsonville, and for permission to issue $2,000 in additiona] cap 
ital stock. The Commission reserved its decision. 


COMMISSION NEWS FROM WISCONSIN 
(Special Correspondence.) 

The Commission has handed down its decision in the case of 
Harrington et al vs. The Milwaukee Electric Railway and Lie 
Company. This case involved the reasonableness of electric pow: 
rates for charging electric automobiles. The petitioner declar 
that the rates charged by the Company, which consisted of a m 
mum charge of $5.00 per month and a current charge of eight cents 
for the first 100 kilowatt-hours; six cents for the second 100 ki! 
watt-hours; five cents for the third 100 kilowatt-hours: four cents 
the next 300 kilowatt-hours; and three cents for all current eco 
sumed over and above 600 kilowatt-hours; were excessive and 
reasonable. It appeared that the petitioner had a mercury rect 
fier of about six-kilowatt capacity used in transforming alternat 
current to direct current for charging an automobile of ab 
two and one-half horsepower capacity, and that the company 
based its minimum bill on the rectifier capacity. It also appea 
that current was used but sparingly by the petitioner in the wint: 
months The Commission called attention to the fact that 
charging of automobiles is a service usually furnished when 
demand on the central station is light; that many companies ha 
accorded this load speqjal rates; that this special rate consid 
ation is sound and in keeping with the principles of cost of se 
ice extensively commented upon by the Commission in previo 
decisions. The Commission noted that subsequent to the filir 
of this complaint the company had filed certain optional ra 
designed to give concessions to off-peak users. These optiona 
rates were described as “off peak” and “ten to seven” schedulk 
The Commission held that in view of the cost analysis made of th: 
operating expenses of the Company, and in view of the optio 
rates now in force, and in view of the situation as a whole it di 
not feel justified in ordering any changes in the rates complained 
of at this time and the petition was dismissed. 

The Greenwood Municipal Electric Lighting Plant petitione 
the Commission to be allowed to put into effect a minimum bi 
of forty cents per month per consumer in addition to its presen 
schedule of rates. The Commission granted tle petition an 
called attention to the fact that there are certain expenses in 
curred by an electric utility which may be called “consumer” ey 
penses and are incurred because of the utilities’ readiness t 
furnish current to the consumer, irrespective of whether or no 
he actually uses current every month. A table was prepared 
showing the average consumer expenses of all the electric com 
panies in the state in cities of less than 10,000 population. 


ITEMS. EXPENSE PER METER PER YEAR 
Maintenance of meters .. Kons éneesekdseeudiatesdetutenes $ .50 
Customers’ premises expenses . 34 
Collection expenses .......... . Serr 73 
Interest on meters and services at 7 per cent on $14..... 98 
Depreciation on meters and services at 7 per cent on $14. 98 
WEED wecedke 66 Oeebieshéncndckeetneaneesiaseseneauns .$3.53 


The above table and an analysis of the Company's operatin: 
expenses showed that the consumer expenses would amount ti 
about thirty-two cents per month in this particular case. Adding 
to this figure the average value of the current used by the smallest 
consumers who would be affected by the minimum made it evident 
that a forty-cent minimum would not be excessive or unreasonabl« 


INTERSTATE COMMERCE COMMISSION NEWS. 
(Special Correspondence.) 

Just what will be the outcome of the hearing recently held 
by the Interstate Commerce Commission in the matter of th 
application of the act to regulate commerce as amended, in so f: 
as it relates to the regulation of telegraph and telephone con 
panies is yet to be learned. At the hearing held last week th: 
following subjects were discussed: (1) What telegraph and tel 
phone companies are subject to the act to regulate commercs 
(2) May telegraph and telephone companies subject to the a 
issue franks entitling to free interstate service, or may they grat 
free interstate service, and if so, to what extent? (3) Are tel 
graph and telephone companies subject to the act required to fil 
their tariffs of charges under the sixth section? (4) Do Section 
2 and 3 of the act, forbidding rebates and undue preference, app! 
to telegraph and telephone companies? 

Under the provisions of the first question it was suggest« 
that the following questions might arise, taking the following stat« 
ments as a basis of thought; namely, that by a state company i 
meant one whose lines are located entirely within one state 
and by an interstate company, one whose lines extend from 
point in one state to a point in another. This being granted, then 
the following questions arise: First, if a state company receive: 
a message at a point within the state, for transmission to a poin 
without the state, which it transmits over its, lines to anothe! 
point within the state, and there delivers to an interstate company 
for transmission to det.ination, is the state company, by virtue 
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of its participation in this transaction, made subject to the act? 
\nd, secondly, take the case where a state company and an inter- 
state company have switchboard connection. If ihe two lines are 
onnected so that a person within a state talks with a person at 
. point without the state, or so that a message is transmitted 
lirectly from a point within the state to a point without the state, 
ioes that amount to interstate commerce which brings the inter- 
tate company within the scope of the act? 

The session of the Commission, as was distinctly stated in 
eall, was not held for the purpose of determining the status 
any particular company, but was for the purpose of having a 
: discussion of the many points involved. Among those 
nresent at the meeting were D. J. Cable, for the telephone asso- 
eiations: R. H. Overbaugh, for the Postal Telegraph and Cable 
Company; Hunt Chipley, of New York, representing the American 
Telegraph and Telephone Company; Rush Taggart, of the Western 
(inion: S. H. Moore, of the Bell Telephone Company, of Pennsyl- 
Frank H. Wood, National Independent Telephone Associa- 
ion: W. D. McLain, United Wireless; John Bottomley, vice-presi- 
dent of the Marconi System; J. C. Jones, of the Keystone Tele- 
raph and Telephone Company of Philadelphia; H. Lee Sellers, of 
he Telepost Company; H. L. Reber, of the Kinlock Telephone 
System: F. B. Travis, representing the French Cable Company 
ind the United States and Hayti Telegraph Cabie Company, and 
N. Koenigsberg, for the National News Association. 

Opinions expressed indicated that it was the evident intention 
Congress to subject these companies to the operation of the 
.ct- but a determined effort was made by the representatives of 
he Bell Telephone Company and the Western Union Telegraph 
ompany to prove that those companies were outside of the pur- 
iew of the sixth section relating to the filing of tariff rates by the 
ompanies 

As to the giving of franks and passes, the telegraph com 
anies argued that they were in the same position as the rail- 
oads, and that the exchange of such courtesies were only to be 
extended to the employees of the companies. 

The first speaker was Rush Taggart, who stated that in his 
ypinion Section 1 of the act applied to all telephone and telegraph 
companies. 

It was his contention that the intent of Congress as to free 
transportation and the issuance of franks shows that the telegraph 
ind telephone companies should be brought within the powers of 
the limitation of the act, for, as we read it, it shows there was an 
intention on the part of Congress to include franks and passes 
and issue regulations for their use, such now appears in the case 
of the railroads. The intent of Congress was evidently to prevent 
free service except for an interchange of such courtesies between 
common carriers and the certain classes specified in Section 1. 

In so far as the term “transportation” is concerned, he took 
the position that the telegraph and telephone companies are not 
common carriers. 

Commissioner Clark said that, according to the contentions 
presented by Mr. Taggart, rates could be changed without notice, 
and that a man could be charged a certain price for a certain 
service on one occasion, and then, on a moment’s notice, the rates 
could be changed, and a new charge could be made to another 
man for the same service, and that the rates could be juggled with 
to suit the companies, without any restraint whatever. 

Commissioner Prouty took the position that if the companies 
are exempt from the provisions of Section 6 of the act, then they 
would be exempt from all suspensions of rates, and that he could 
not see how the companies could avoid the application of Section 
6, if the other sections of the act are applicable. 

Hunt Chipley took the position that it would be impossible to 
publish lists of the rates charged by the company at every one 
of its stations. A station is a telephone located on a man’s desk 
or in his home. At present there are 5,000,000 such stations; 
and that there are 1,429,000 different rates; in addition to this 
there are 53,460 telephone tolls, 2,477,812 block stations, and in 
each block is contained about 500 square miles of territory and 
13,707,898 section rates. 

N. Koenigsberg, representing the National News Association, 
asked that there should be the broadest possible application of the 
law in so far as it was made applicable to the telephone and 
telegraph companies. He said that his association alone was 
spending not less than a quarter of a million doilars a year for 
the use of the wires of these companies. 

While he did not want to appear as making any complaint, 
he stated that it appeared to be very desirable the law should 
be enforced, in the matter of giving preferential rates, as it is 
undoubtedly a fact that preferential rates have been given and 
that rebates have been granted to large users of the wires. He 
also suggested that the Commission might make it possible for 
the large users to have access to the rates of the wire companies 
and so make the contracts with all large users accessible. 

D. J. Cable spoke in the interest of the Ohio Telephone Asso- 
ciation, taking the position that messages originating at minor 
stations may be transmitted beyond the confines of a state under 
toll contracts, in which case the minor company simply becomes 
a leased wire for the time being. It would, therefore, be an in- 
— to compel the lesser companies to file schedules of their 
rates. 
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LIGHTING AND POWER. 


(Special Correspondence.) 


MORRISONVILLE, ILL.—The Morrisonville Electric Company 
has certified to an increase in capital stock, raising the amount 
from $6,000 to $15,000. Z. 

STREATOR, ILL.—The City Council has named a committee 
to investigate the possibilities of the decorative street lighting sys- 
tems. Z. 

TOLEDO, O.—E. P. and A. R. Badger have been granted an 
electric light franchise by the Toledo City Council, and the Council 
has contracted for street lighting for ten years. 

MENDHAM, N. J.—Following the agitation regarding franchises 
it has been announced that the city is to be illuminated: by elec- 
tricity. Power will be furnished by the Bernards Water Company 

TAYLORVILLE, ILL.—The Taylorville Retail Merchants Asso- 
ciation has offered to install sixteen ornamental lamp standards 
with tungsten clusters about the city square if the City will supply 
current. Z. 

BEAVER DAM, WIS.—The Horicon Light and Power Company 
of Beaver Dam was incorporated with a capital of $10,000. The 
Company is formed for the purpose of establishing an electric light 
plant at Horicon. 

HARTFORD CITY, IND.—Plans are being made for the erection 
of a new stone and brick structure for the Hartford City Lighting 
Company. The Company proposes to equip the house with $35,000 
worth of new machinery and apparatus. Ss. 

DAHLONEGA, GA.—The Cedar Mountain Land Company will 
establish an electric lighting plant to furnish illumination for hotels, 
cottages, etc. H. R. Robertson, 727 Candler Building, Atlanta, Ga., 
is secretary and general manager of the Company. B. 

VIRGINIA, MINN.—The school board has provided for the in- 
stallation of an electric light plant in the high-school building 
here. Two gasoline engines driving seventy-five-kilowatt genera 
tors are to be put in the basement of the building. 

BAYFIELD, WIS.—The Board of Water and Light Commis- 
sioners has completed plans for the building of a new and mod- 
ern boiler house for the municipal water and light plant. The 
improvement, to be made next spring, will cost about $8,000. 

ASHLAND, PA.—The work of installing the machinery in the 
newly erected power plant of the Locust Spring colliery at Locust 
Gap is under way. It is expected that the collieries between 
Locust Dale and Mt. Carmel will be operated by electricity by the 
first of the year. 

CHARLTON, MASS.—Plans have been prepared for an elec- 
tric generating plant to be installed at the Masonic Home at 
Overlook, Charlton. The plant will supply heat and also current 
for power and lighting. All machinery in the laundry is to be 
electrically driven. 

BRAZIL, IND.—The City Council is considering a plan for the 
construction and equipment of a municipal eleciric light plant. 
The City owns and operates a water plant very successfully and 
this has prompted the city authorities to build a light plant for 
the city. G. C. Catterman is city engineer. Ss. 

PRINCEVILLE, ILL.—The Elmwood Electric Light Company 
of Elmwood, Ill., of which E. L. Brown is general manager, and 
which will light the village, expects to have the improved service 
from the plant at Elmwood in operation by March 1. Improve- 
ments are to be made at the Elmwood plant. Z. 

BLUFFTON, IND.—The City Council announces that it is in 
the market for the purchase of an engine for the municipal electric 
light plant. The capacity of the present engine in use is not suf- 
ficient for the load and the installation of a new unit has become 
a necessity. Other equipment will also be added. Ss. 


COLUMBUS, KANS.—The Empire District Electric Company, 
which is a Henry L. Doherty Company operating in Joplin, 
Webb City, Cartersville, Mo., and Galena, Kans., has taken over 
the Columbus Electric Company of this city. The Empire Company 
will connect to the new plant at Riverton, Kans. 


NEW MILFORD, CONN.—The improvements which have been 
in progress during the summer and fall on the plant of the New 
Milford Electric Lighting Company at Little Falls are now prac- 
tically completed. Two 200-kilowatt alternating-current genera- 
tors driven by water turbines have been installed. 


CLEVELAND, O.—The Perry-Payne Company has taken out 
the permit for the construction of the big power plant on Oregon 
Avenue. It is estimated that $80,000 will be expended in the build- 
ing, which is mushroom construction of concrete. The building 
will cover ground 135 by 87 feet and will be five stories in height. 

LINTON, IND.—An injunction suit has been brought against 
the City Council to prevent the selling of the electric light plant 
belonging to the City. The City constructed the plant ten years 
ago and then leased it. The term of the lease expires March 1, 
1911, and the City Council deems it advisable to sell the plant 
rather than expend a large sum for repairs and new machines. S. 

CHARLOTTE, N. C.—The Southern Power Company has pur- 
chased the property and franchises of the Charlotte Consolidated 
Construction Company, embracing the local street car lines with 
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twenty-six miles of trackage, gas and electric lighting system. No 
price was given out, but it is said to be in the neighborhood of 
$1,000,000. The local plant which was purchased was capitalized at 
$1,475,000 B. 

MEXICO CITY, MEX.—The Compania Irrigadora de Santa Ma- 
ria, headed by Emilio Pardo, ex-minister to Belgium, as president, 
and Indalecio Sanchez Gavito, Jr., as secretary, will construct irri- 
gation works on the River Apatlaco in the State of Morelos. It 
will also build a hydroelectric plant to furnish light and power to 
neighboring towns, and will construct a branch railway to the 
National lines 

EUGENE, ORE.—The Northwestern Corporation, which owns 
the Eugene gas plant and the electric plant at Springfield, which 
supplies Eugene with light and power, will soon begin the erection 
of a large brick building at Springfield to house the plant, which 
The new building will 


is now located in a fllmsy wooden building 
be 50 by 128 feet, three stories high, and the cost of the entire 


plant will be about $350,000 

KANSAS, ILL.—The village board accepted the proposition 
of the Central Illinois Public Service Company of Mattoon to pur- 
chase the lighting plant owned by the village. After improvements 
are made the plant will be operated independently until next year 
when it is planned to build an interurban railway line from Charles- 
ton, through Kansas, to Paris after which time the village will be 
lighted from the central plant. Z. 

EL PASO, TEX.—The Electric Railway Company of El Paso 
has under consideration the construction of electric transmission 
lines from its power plant down the valley of the Rio Grande for 
the purpose of providing energy for the operation of irrigation 
pumping plants and various other industrial enterprises. The val- 
ley section is settling up rapidly with farmers who are installing 
irrigation systems for watering their land. 

JOLIET, ILL.—The Illinois Valley Gas & Electric Company, 
a subsidiary of the Economy Light & Power Company, has pur- 
chased the plants of the Lacon Electric Company at Lacon and the 
Henry Light & Power Company of Henry. The Lacon plant in 
addition to supplying power for that village also supplies Sparland 
two miles away As Henry is but nine miles from Lacon all three 
will be supplied from a plant at or near Lacon Z 

SAN FRANCISCO, CAL.—H. M. Byllesby & Company of Chicago 
and New York, have entered the gas and electric light and power 
field of north and central California. They have filed articles of 
incorporation at San Francisco of the Western States Gas & Elec- 
tric Company, with a capital of $15,000,000, of which $10,000,000 is 
preferred stock The Company will immediately take over the 
Stockton Gas & Electric Company and the Richmond Electric Com- 
pany in Contra Costa County 

WALLA WALLA, WASH.—The power line which the Pacific 
Power and Light Company plans to build into the Freewater 
country to tap 12,000 acres will probably be extended, and Man- 
ager W. B. Forshay says that there is every probability that it will 
tap 40,000 to 50,000 acres. Farmers of the Freewater section have 
signed for 200 horsepower and now those in the neighborhood of 


Vincent want it extended several miles, making the line about 
twelve miles long 

ALBANY, N. Y.—Plans have been approved for the new power 
house which is to supply light and heat to the capitol and state 


education buildings here. The boiler room will be of sufficient 
size to contain five engines and dynamos of 1,700-kilowatt capacity. 
At present only eight boilers and four engines and dynamos will 
be installed. The new building will cost about $500,000. Specifica- 
tions as now drawn up require that work on the plant shall be fin- 
ished by November 1, 1911. 

SONORA, CAL.—The National Park Electric Company has 
filed a complaint in the Superior Court in Tuolumne County against 
the city and county of San Francisco, to restrain it from diverting 
10,000 miner’s inches of water immediately above the plaintiff's 
point of diversion near the Yosemite National Park boundary. The 
company claims a flow of 25,000 inches in Toulumne River and if 
San Francisco is allowed to divert her claim of 10,000, the plain- 
tiffs will, it is claimed, be wholly deprived of their rights regard- 
ing the use of water. A. 

JACKSON, GA.—The Central Georgia Power Company, of Ma- 
con, Ga., has just completed a $3,000,000 hydroelectric power plant 
across the Ocmulgee River, eight miles from Jackson. The dam is 
100 feet high and 1,400 feet long, being built of concrete, and was 
completed after two years of work. during which time from 300 to 
500 men were employed both night and day. The immense plant 
will generate a minimum of 18,500 and a maximum of 22,500 elec- 
tric horsepower. The dam was built by Lane Brothers, of Alta- 
vista, Va I, 

TOLEDO, O.—An effort will be made to secure cheaper light- 
ing in Toledo, within a short time. The price of electric lighting 
was fixed nearly five years ago, and the five year term will expire 
in January Under the present contract the maximum rate fixed 


by council was nine cents per kilowatt hour, and this rate has been 
charged to all private consumers, except where consumption is light 
when a flat rate of $1.00 per month is charged. The County gets a 
rate of 3.75 cents per killowatt hour, and manufacturing concerns 
in many cases are charged as low as 3.50 cents. 
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ELECTRIC RAILWAYS. 


(Special Correspondence. ) 


DONALDSONVILLE, LA.—The La Fourche Valley & Gulf Rail. 
road Company will construct an electric line here. 

DENVER, COLO.—The Del Norte & Pagosa Railway Company 
has been incorporated by Whitney Newton, James Q. Newton and 
Edmund F. Richardson. The capital is $50,000. 

WEBSTER CITY, IOWA.—The Fort Dodge, Des Moines & 
Southern Interurban has taken possession of the Crooked Creek 
line running between this city and Lehigh. It was not expected 
to be transferred until January 1. 

PHOENIX, ARIZ.—An interurban electric railway will be con- 
structed between Phoenix and the suburb of Glendale by S. H 
Mitchell and associates. The survey was finished recently and 
most of the right of way has been obtained. D. 

WHITEWATER, WIS.—A franchise has been granted to th: 
Badger Electric Railway & Lighting Company for an electric roa: 
through Heart Prairie, Elkhorn and Springfield to Geneva, cor 
struction on which will be started next summer. Cc 

AUGUSTA, GA.—The Augusta Railway & Electric Company, o: 
which James U. Jackson is vice-president, is asking for a charter 1 
extend its line of road to the city wharf on the Savannah Rive 
and it is locally reported that other extensions are in contemp! 
tion. B. 

GREENVILLE, TEX.—S. A. Price and associates, who are 
constructing an electric street railway system here, have pu 
chased a site for the proposed car barn which they will erect. | 
will be of brick. The new system will probably be placed in ope 
ation some time in January. 

SPRINGFIELD, ILL.—Representatives of the stockholders « 
the Sangamon Valley Interurban Railway Company met at Hills 
boro and decided to make plans for constructing the road betwe: 
Hillsboro and Springfield. A short line is now operated betwee: 
the court house and railroad depot in Hillsboro. Z. 

GADSDEN, ALA.—Louis Hart, owner of the Bellevue Hote! 
summer resort located on Lookout Mountain, for the past year 
engaged in effecting the organization of a company to build a rail 
road up the mountain, has stated in Gadsden that he has the capital 
stock, $50,000, subscribed and that the company would probably bx 
formed within a few weeks. Mr. Hart expects to have his electri: 
road in operation next summer. B. 

TEXAS CITY, TEX.—The Texas City Traction Company has 
purchased 400 tons of fifty-two-pound rails for its proposed ele: 
tric railway system here. Grading will soon be started. In addi 
tion to traversing the principal streets of the town the proposed 
system will run to the towns of Nadeau and La Marque and from 
the latter place to a connection with the Galveston-Houston inte) 
urban electric line. Fordyce Ridley of Galveston is promoter oi 
the project. 

SAN ANGELO, TEX.—The San Angelo National Bank has filed 
foreclosure proceedings against the San Angelo Street Railway 
Company and a date for the sale of the property will be fixed by 
the court. The electric railway system of the company is valned 
at about $85,000. Two groups of men contemplate bidding on the 
property when the sale is made. It is stated that whichever syn 
dicate buys it will make important extensions and improvements 

PORTER, IND.—F. J. Meyer, representing the South Shor 
Electric Railway, has secured a franchise from the town board to 
build an electric line from Porter to the South Shore main line 
Ever since Chesterton took up the electric lighting proposition i 
has had trouble, and this has developed into a war between the 
Geist interests and the South Shore people. Mr. Meyer and th 
South Shore wishes to prevent the Geist interests from building their 
proposed interurban line. 

GALVESTON, TEX.—The rough plans for the proposed te! 
minal station of the Galveston-Houston Interurban Railway Con) 
pany at Galveston were recently finished and the drawings wil! 
be finished early in January. It is announced by M. M. Phinney 
representative of the Stone-Webster intersts of Boston, Mass. 
which are constructing the railway, that the erection of the new 
terminal station here will be started soon after the plans are fin 
ished and approved. Nearly thirty miles of track of the new lin 
are finished. D. 

SPRINGFIELD, ILL.—Plans for the building of the line by th« 
recently incorporated Springfield & Central Illinois Traction Com 
pany are detailed by President Isaac A. Smith. The main line 
it is proposed, will run from Springfield, through Pawnee, Mo! 
risonville, Hillsboro, Coffeen, Durley, Greenville, Carlyle, Hoffma' 
and Centralia, a distance of 110 miles. A branch will run from 
Greenville to Old Ripley, Alhambra, Edwardsville, Granite Cit) 
and to East St. Louis and St. Louis. Another will run from Coffee! 
to Vandalia, Kinmundy, Louisville, Sailor Springs and Olney t 
Mt. Carmel, the total line will be about 300 miles long, but it is not 
expected to complete at first more than the line from Springfiel: 
to Centralia and Greenville to East St Louis. Cost for the Spring 
field-Centralia lines is estimated at $2,350,000. Officers of the 
company are: President, Isaac N. Smith; vice-president Georg« 
W. White: secretary, J. W. Gullett; and N. E. McMillan, treasurer 
All the officers’ with one exception, are of St. Louis. Z. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 

QUANAH, TEX.—The Southwestern Telephone Company will 
expend about $12,000 for improvements at this point. P. 

NARDIN, OKLA.—The Peoples Mutual Telephone Company 
1s been incorporated with a capital stock of $5,000. P. 

INDIANAPOLIS, IND.—The Central Union Telephone Company 
s building two new exchange buildings and equipments in this 
ty Ss. 

MARSHALLTOWN, IOWA.—The Merchants, Mechanics & 
Farmers’ Telephone Company will install an automatic exchange 
t this point. C. 

BLOOMING PRAIRIE, MINN.—The Blooming Prairie Farmers 

Merchants Telephone Company has purchased the Steele County 
relephone Company. P. 

LANSING, MICH.—The London Hydro-Electric Company of 
raverse City has filed articles of incorporation with the secretary 

state. The company is incorporated at $50,000. 

TERRE HAUTE, IND.—From a division point in this city the 
tic Four Railroad is operating 1,245 miles of its system by special 

lephone service and the service is most satisfactory. 

HARRISBURG, IDAHO.—The Harrisburg Telephone Company 
as been incorporated with a capital of $10,000. The incorporators 
re Frank Finney, E. L. Gallagher, L. D. George and A. Bolander. 

BAY MINETTE, ALA.—The Southern Bell Telephone & Tele- 
raph Company, the main office of which is at Atlanta, Ga., will 
uild a telephone Jine from Bay Minette to Fairhope, Ala., via Staple- 
yn and Bromley. 

LEMMON, S. D.—A farmers’ co-operative telephone company 
s being organized for the purpose of building a line south from 
Heetinger, N. D., through Bison and other towns in that part of the 
tate. Most of the towns affected are off the railroad. 

APPLETON, WIS.—It has been announced that the head- 
juarters of the Green Bay district of the Wisconsin Telephone 
Company will be changed from Green Bay to Appleton. A build- 
ng to cost between $75,000 and $100,000 will be erected. 

MARYSVILLE, O.—The Citizens’ Telephone Company, of Dela- 
vare, has sold its Ostrander exchange to the Ostrander Telephone 
Company, which was operating a competing system. The exchange 
vhich the Citizens’ Company has been operating at Warrensburg, 
s to be abolished. 

MARION, ALA.—By the completion of a line extending sixteen 
niles southeast from Marion, another line has been added to Perry 
‘ounty’s network of farmers’ telephones. This line covers a fine 
tretch of farming property, crossing the Cahaba River at Fikes 


Ferry and extending along the river from Felix to Radford. I. 
ELECTRICAL SECURITIES. 
The President’s message seemed to have very little in it 


which was of such a nature as to cause marked variation in prices. 
There was no new programme set forth and no unexpected situa- 
tions developed. The principal item of interest, and the one 
thing which had the greatest effect on the market was the de- 
cision of the United States Circuit Court in the matter of the 
Temple Iron Company. The court sustained the contention that 
the Company is an illegal corporation, but absolves the roads from 
a charge of conspiracy and violation of the interstate commerce 
law. Stocks of the coal roads were buoyant after the receipt of 
the decision, Reading, Lehigh Valley and Erie showing very ap- 
preciable net advances for the week. 


DIVIDENDS. 
Butte Electric & Power Company; common quarterly dividend 
of one and three-fourths per cent, payable January 3. 
Niagara Falls Power Company; regular quarterly dividend of 
$2 per share, payable January 16 to stock of record January 2. 
Western Electric Company; an extra dividend of two per cent, 
payable December 31 to stock of record December 24. In addi- 
tion the Company has declared a dividend of one and one-third 
per cent for two months ended December 1, payable December 31 
to stock of record December 24. The Company is changing its 
fiscal year which ends November 30 to correspond with the cal- 
endar year, and the one and one-third per cent is at the regular 
eight per cent per annum rate, and was declared to bring this 
year’s dividend distribution up to January 1. Previous extra dis- 
tributions were stock dividends in 1906, 1903 and 1902. 


LOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 


CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 

Dec. 12. Dec. 5. 
rr Cy oe ct te cka adnan dnbdeekeseune ck cen 8% 8% 
Se SE. on ccuceveensdadseakenesedavenasecanes 28% 24 
a ie ies ees i ahd peed ae Ue areneheon- ah 645g 641% 
Cs is csc tay abr eeetee PERSKO SES heNEeneS 7s 78 
ER I oases ENeL SEND D SUR ECAC AK a emee 141% 140 
rh cs oa co dngsee cae eu eben ceeea bene eehen 74% 74% 
SD. GE. de nncdedece0c0eehe0se0eegessneeesceeesseasns 154 151 
Interborough-Metropolitan common .............seceeeeeeees 19% 18% 
Interborough-Metropolitan preferred ..............eceeeeeee 54 51% 
ae ad Sree rer eee 123 123 
Mackay Companies (Postal Tel. and Cables) common...... 87% 87% 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 






Mackay Companies (Postal Tel. and Cables) preferred...... 74 74 
SE. hc a hana 000 0-4-605599504000006604.6800060 138 137 
PD TOUS. TI eno oon c6cccccccccavececsceceeees *18 *18 
New York & New Jersey Telephone................cceceees 103 103 
Te ek Ce Mieccnsscanenddbhe cee bares sesdusebteesetebee 43% 2 
ey ie Sr CD cite el declan ib wa eb demanneee be eadanee 7356 7 
dh ne liao ns etic es te dle wees eae Wak ee cL mens 116 115% 
RN bic 5 55 ink 845 606sh neh ckdueesdedeveesenrana 71 704 
See CONN hic cvcicurecescascrcoenséeseheseeseses 67 65% 
ee EE in hen eo dethvnsnsadcos5endeendcdseen ven 120 120 
*Last price quoted. 
BOSTON. 
Dec. 12. Dec. 6 
ee nd ci ekenet aes beevendeesetabeabed 141% 139% 
ee . pawdencneeks0bewttebenveheessdee 280 278 
Ct i Kien ecr esrb ene eyensuoesenens ibe beeeeoesees 154 151 
Massachusetts Electric COMMON. ........cccccsccccsccccccers 18 17% 
Massachusetts Electric preferred.........c.ccsccscecccccceces 84% 85 
New England Telephone......... i vdethneeeaeacddtanedadais 138 138% 
Western Tel. & Tel. common......... Vag ware leting eatin oo a 16% 
Western Tel. & Tel. preferred............... 5 . 86 90 
PHILADELPHIA Dec. 12. Dec. 6 
pe ee eee ere oa-boeéednseee 42% 
ee 1156 11% 
Electric Storage Battery common............ eswebenhes 48 47% 
Electric Storage Battery preferred...............ccccesceeees 48 47le 
PROD BENED  6:0:5.0.64000009606 ss hovewesedeseesceessese 15% 15% 
re i in <i veseeeh sent dieeestenshesesenss 18% 17% 
ee i eh anne eRe i eeebees eee edeeeuesnens 83 83 
EE SE check to ad casabdauesenndueb aid she peeies sie 42% 43% 
CHICAGO. Dec. 12. Dec. 6 
CO TE, BINNS Baio sic crsncciecccnnssvesineesavecs 90% 92 
i oa ct nena dee be enddcntaseisensawnd 22% 22% 
CD BE oe 0.050 5 06660.04.6600606000000666660600460008066 4 4 
eS enon ne teased SESE Rede eae ebsheennweeee 122% 122% 
CED, SED «66.00.0055 6006 6:00-000:090666000 000006000068 115 115 
Metropolitan Elevated cCommon.............csceeceeeeees 20 19 
Metropolitan Elevated preferred....... OTT TTT TTT TTT Te 65 64 
PERESOMR CRIBS GUUS ccc ccccccccccccccecsccccesccesvesoes 120 120 
PROCIOMEE CREWS POCTSTTOE . occ cccccccvcccssvcvodes .118 1184 


PERSONAL MENTION. 


H. C. WORTHEN has been appointed general superintendent 
of the entire southern division of the Western Union Telegraph 
Company, with headquarters at Atlanta. Mr. Worthen was ap- 
pointed to succeed B. F. Dillon, whose death occurred a short time 
ago. Mr. Worthen is a native of North Carolina, and has had con- 
siderable experience in the telegraphic service. 

FLETCHER M. DURBIN, for two years manager of the Evans- 
ville & Southern Indiana Traction Company, including the local 
street railway company, has resigned to accept a position with 
J. G. White & Company of New York. The change is regarded as 
an advancement for Mr. Durbin, who will assume the management 
of the electric railways of the New York concern in this country 
and South America, as well as the street railway of Manila, Phil- 
ippine Islands. Mr. Durbin will make the New York office his 
headquarters. 

H. B. LOGAN, president of Dossert & Company, has been 
elected president of the American Oil Storage Company, a New 
Jersey corporation capitalized at $500,000, which has acquired the 
patent rights for the manufacture, sale and rentals of Keefe’s pat- 
ent sectional steel-flange storage tanks. Mr. Logan is well known 
in electrical trade circles through his connection with the success- 
ful development of Dossert solderless connectors. He will con- 
tinue at the head of Dossert & Company. The New York offices 
of the American Oil Storage Company are at 74 Broadway. 

FRED R. FARMER was recently appointed secretary of the 
Beardslee Chandelier Manufacturing Company, Chicago, Ill. Mr. 
Farmer’s appointment to the sec- 
retaryship is a fitting reward for 
the excellent’ results he has ac- 
complished during the nine years 
of his connection with this com- 
pany. Starting in the capacity of 
bookkeeper, shortly after the or- 
ganization of the Beardslee Com- 
pany, Mr. Farmer has steadily ad- 
vanced, having held a position as 
traveling salesman, covering terri- 
tory in the central and western 
states and for the past five years 
has held the position of sales man- 
ager, each year assuming greater 
responsibilities. During Mr. Far- 
mer’s connection with the Beards- 
lee Chandelier Manufacturing Com- 
pany he has been instrumental in 
originating many features unique 
in the fixture industry. One of 
these is the issuance of a catalog 
each year in which gas, electric 
and combination fixtures are listed, 
all of which are kept in stock, 
completely assembled and ready for immediate shipment. Mr. 
Farmer’s advancement has been due, in no small measure, to his 
mechanical ability, experience in this department having been 
gained previous to his connection with Beardslee Chandelier Manu- 
facturing Company. 





FRED R. FARMER. 
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ner at his home in Milwaukee 
GEORGE J. LIVER, who has for the past eight vears been 
connected with the Metropolitan Electrical Supply Company, of 
Chicago, Ill... has recently been appointed sales manager of that 
compan 
WILLIAM C. HENNING has resigned his position as president 
nd treasurer of the Durable Wire Rope Company, of Boston, Mass 
| accepted the position o cretary and treasurer of the A. Les 
en & Sons Rope Company of St. Louis, Mo 
CLAUDE H. KEITH, an engineer of the Marconi Wireless Tele 
raph Company, arrived in New York on the Atiantic Transport 
Line ship WVinnehaha Mr. Keith is on his way to the Fiji Islands 
to establish three new wireless stations there 
FRANCIS J. ARMSTRONG recently entered into partnership 
with his father, Charles G. Armstrong, consulting engineer of New 
York City inde the firm name of Charles G. Armstrong & Son 
Francis J. Armstrong is a graduate of the Manual Training School 
of the Chicago Unive and of the Stevens Institute of Tech 
nology. He has been engaged with his father in consulting en 
rineertil Vor lo! the ast eal 
FRANK L. PERRY vho for many years was connected with 
the ditorial and business departments of the Wesrern ELe 
rRICTAN ind Ss one ot the most 
popul men in the electrical fra 
ternity of Chicago, has returned to 
his home cit after establishing a 
most interesting record in conne 
tion wit! til newspaper work in 
Baltimore In June 1910, shortly 
after a iming the management of 
the Baltimore s&s ind establish 
ing ar ening edition, Chas. H 
Gra president ot he \ s 
Abell Company ublisher of the 
Sun engaged Mii Pert! Oo nves 
tigate the idvertising methods of 
the Chicago daily papers and to 
organize a classified advertising de 
partment for the Sun. Mr. Perry's 
work has been so successful that 
upon his completing the duties 
which he had assumed he was pre 
sented with a silver loving cup by 
Mr. Grasty This bears Mr. Pe 
ry'’s monogram and the inscriptior 
Classified Sweepstake June-Ox« 
tober, 1910, C. H. G Mr. Perry 
is also the possessor of a letter from Mr. Grasty which says Mr 


Perry obtained in Chicago exactly the information wanted, and we 
are using it to good purpose He has put in a separate classified 
advertising department for us, as a result of which we are making 
large gains as compared with any previous period in the history 
of the Sun In a word, he ‘made good.” Mr. Perry’s large circle 
of acquaintances and friends will be glad to hear of his success, 
and thev will be pleased to know that he is at his laboratory in 
Chicago again 
OBITUARY. 

HENRY G. CARLETON died of paralysis at Hot Springs, Ark 
after a long illness Mr. Carleton was the inventor of several 
electrical devices, among which were an are lamp and an electrical 


lock-control system 
SAMUEL P. BABCOCK, who for the past twenty-five years 
has been superintendent of the repair shops of the Department of 
Water Supply, Gas and Electricity of New York City. died at his 
home in Brooklyn, December 6. He was a veteran of the Civil War 
and was at the time of his death sixty-four years of age 
WALTER L. PIERCE, and direetor of the 


general manager 


Lidgerwood Company, manufacturers of hoisting machinery, died 
December 10, of heart disease Besides his connection with the 
Lidgerwood Company he was vice-president and treasurer of the 


Gorton-Lidgerwood Manufacturing Company and treasurer of the 
layward Company, manufacturers of dredging machinery He 
was a member of the American Society of Civil Engineers, the 
Marine Engineers and Machinists clubs. 

GUSTAV BYNG, founder and chairman of the General Elec- 
tric Company, Ltd., of England, died recently at his residence in 


Hampstead, Eng., at the age of fifty-five. He has been intimately 
connected with the progress of the electrical industry in England, 
and up to the time of his death took an active interest in elec 
trical affairs Mr. Byng was born in Bavaria in 1855 and was 
educated in the Augsburg Polytechnikum, although after leaving 
school he went to England and made that country his home. 
Among his other activities he was associated with the work of de- 
velopment of telephony, lighting, electrical heating and cooking and 
the perfection of the electric meter. Mr. Byng was a member of 
the institution of electrical engineers and other engineering and 
scientific bodies. 

Cc. E. STINSON, one of the best known telephone engineers in 
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the country, died recently at Spartansburg, S. C. His death 
very sudden and is believed to be due to heart failure, from which 
he had been a sufferer for several years past. Mr. Stinson was 
born in West Hurley, Ulster County, N. Y., in 1860, was for seven- 
teen years with the Bell Telephone Company in Buffalo. In 1898 
he went to Rochester to build and equip the Independent Tele 
phone Company's plant there, which was the first large independent 
telephone plant installed in New York State and is considered one 
of the best in the State today. Afterwards he went to Memphis 
Tenn., to reorganize and manage the telephone plant there. R, 
cently he has been reorganizing the telephone properties of ¢} 

srailey Syndicate in Ohio and Indiana. 

FRANK S. GORTON, formerly secretary and treasurer of th: 
old Chicago Edison Company of Chicago and secretary of 
Chicago Pneumatic Tool Company, died in his apartments in ¢ 
Congress Hotel, Chicago, on December 12. Death resulted fro; 
heart failure following a severe attack of asthma, from which } 
had been suffering for some time. Mr. Gorton was born in Rox 
ester, N. Y., in 1847, and received his education at Rochester U7 
versity In 1880 he married Miss Louise Steger of Chicago, ar 
later came to Chicago as the treasurer of the Western Edison Co) 
pany. In 1887 he helped form the Chicago Edison Company, b 
coming its secretary and treasurer. Mr. Gorton was prominent 
club life, belonging to several organizations in Chicago and a nw 
ber at Wheaton, Ill., at which place he made his home since hj 
retirement in 1903. The funeral was held on December 14, the i: 
terment being at Lake Forest, III. 

WILLIAM HENRY BRYAN, a 
ical and electrical engineer of St 
disease in Chicago December 6. 
chief engineer of the public school 
Mr. Bryan was born in Washington, Mo., August 14, 1859, was edu 
cated in Washington University, receiving the degree of M. E 
in 1881. He began business life on the Missouri River steamboats 
following this work from 1870-75. Following this he studied teleg 
raphy and worked during vacations in the machine shop of the Mis 
souri Pacific Railroad. He was later engineer with the Pond Engi 
neering Company of St. Leuis, and secretary of the Heisler Electrix 
Light Company of that city. Since 1892 he has conducted an 
office as consulting, mechanical, electrical and hydraulic enginee: 
in St. Louis, having offices at 418 and 419 Title Guarantee Build 
ing at the time of his death. Mr. Bryan was formerly smoke com 
missioner of the city of St. Louis and has for several years been 
on the Smoke Abatement Committee of the Civic League. He 
was president of the St. Louis Engineers Club of St. Louis and 
secretary for seven different terms. Mr. Bryan also held member 
ship in the American Society of Mechanical Engineers and the 
American Society of Heating and Ventilating Engineers; also 
membership in the Mercantile Club of St. Louis and the St. Louis 
Railway Club. The Engineers Club of St. Louis passed resolutions 
of respect and condolence with the family and attended the funeral 
in a body 


was 


well known consulting mecha 
Louis, died suddenly of heart 
He had recently been appointe: 
board of the city of Chicas: 


INDUSTRIAL ITEMS. 

THE MINNEAPOLIS STEEL & MACHINERY COMPANY has 
mailed to the trade its monthly stock list, including both the 
mechanical and structural departments. 

THE HALLER SIGN WORKS, Chicago, Ill., recently distrib 
uted its 1911 catalog, listing signs, letters and sign accessories. A 
great variety of signs which have been installed by the company 
are illustrated. 

THE G. W. ARMSTRONG COMPANY, Chicago, Ill., is mailing 
folders descriptive of its absolute cut-out are-lamp hanger Al 
illustration and cross-section drawing show the appearance and op 
eration of the device. 

ROTH BROTHERS & COMPANY, Chicago, Ill., have distrib 
uted a number of catalogs and folders illustrating the various 
uses of the Roth motor. These applications include motor-drive! 
blowers, saws, presses, laundry machines, etc. 

THE ARROW ELECTRIC COMPANY, Hartford, Conn., 
in Catalog No. 9 a complete line of “Arrow E” specialties. Sur 
switches, sockets, receptacles, rosettes, etc., are listed and 
The catalog contains illustrations of each type of 


lists 


face 
described 
specialty. 

THE MILLAR ELECTRIC COMPANY, Chicago, Ill., has pre 
pared folders illustrating and describing the No. 100 electric toaster. 
These are made for both 110 and 220 volts, taking from 400 to 425 
watts. All of the Company’s toasters are guaranteed for a period 
of two years 

A. S. BROCK RUBBER COMPANY, Boston, Mass., is continu 
ing at its office at 120 Milk Street, the sale of hard and soft 
rubber. The former is made up as sheets, rods, tubes, and moulded 
or turned specialties. The latter is supplied as packing or in 
moulded form. 

THE NEW YORK INSULATED WIRE COMPANY, New York 
N. Y., has mailed to the trade two blotters advertising Grimshaw 
white-core wire and Grimshaw tape. The cleanliness, high insu- 
lation, long life and flexibility of Grimshaw white-core wire are 
especially mentioned. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 














December ys 1910 


COMPANY has just issued its Part Catalogues Nos. 6141 and 6143. 
No. 6141 lists parts for Westinghouse type 306 interpole railway 

for direct-current circuits. No. 5143 lists standard metallic 

brushes for alternating-current and direct-current circuits. 

THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
Pa.. has distributed to the trade its Bulletin No. 129 on the 
hloride accumulator in coal mines. The publication deals with the 

storage battery installation on the system of the New River & 

Pocahontas Consolidated Coal Company at Gentry, W. Va. 

ENGINEERS, Phila- 





motol 


nla 


THE LATHBURY-D’OLIER COMPANY, 
delphia, Pa., announces a merger of the interests of B. B. Lath- 
bury, consulting engineer, and of the D’Olier Engineering Com- 
pany. The Company, with its larger scope and facilities, will con- 


tinue its engineering, manufacturing and contracting business. 
THE COLONIAL ELECTRIC COMPANY, Warren, O., has issued 
in eight-page pamphlet covering prices, discounts, ordering in- 
structions and delivery charges for Colonial incandescent lamps of 
all types. The pamphlet is of envelope size, and gives a mass 
if commercial data boiled down into compact and convenient form. 


j THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
' Chicago, Ill.. is mailing Bulletin No. 8, covering special fixtures 


ind accessories for Mazda lamps. Particular attention is called to 
he reflector sockets with flat and bowl-shaped reflectors; to street 
ighting fixtures for low and high-voltage lamps, and to the series 
sockets for large-base lamps. 

THE BALL AND WOOD COMPANY, Elizabethport, N. J., has 
aken a contract for furnishing and erecting for the French Worsted 
Company, Woonsocket, R. LL, a 750-kilowatt mixed-flow Rateau- 
Smoot turbine and Smoot alternating-current three-phase, 60-cycle 
renerator, with directly connected exciter, under a general contract 

the Rateau Steam Regenerator Company. 
THE BRILLIANT ELECTRIC COMPANY, Cleveland, O., has 
repared for publicity purposes twelve blotters imprinted with ad- 
ertisements of Brilliant Mazda lamps. A folder of facts concern- 
ng Brilliant Mazda automobile lamps, one on Brilliant Mazda 
miniature lamps and a neatly designed leaflet “With His Orders 

n His Cap” are also being mailed to the trade. 
THE NERNST LAMP COMPANY, Pittsburg, Pa., describes in 


vith 


booklet entitled “Modern Merchandising Establishments” the 
factory of the Higbee Company, Cleveland, O. _ Illustrations of 


arious departments of the store are employed and a description 
of the conditions of each is given. In connection with each one 
of the illustrations a lamp of the style used is shown. 

THE INDIANAPOLIS ELECTRIC SUPPLY COMPANY, Indian- 
‘polis. Ind.. announces that it has taken over the entire property 
nd interests of the Royse Electric Company of that city. The 
ficers of the Company are: R. P. Obinger, president; H. E. Ras- 


nussen, vice-president: C. E. Kennedy, secretary, and R. A. Mac 
eregor, treasurer. A general electric jobbing business is to be 
irried on. 

THE HEANY FIREPROOF WIRE COMPANY, York, Pa., has 


listributed folders in explanation of the good qualities of Heany 
fireproof wire in connection with compressor coils. The coils are 
asbestos-insulated, and after being tested showed no bad effects 
as a result of the extreme heat. An illustration of the cotton 
wound coil and an asbestos-insulated coil are shown for purposes 
»f comparison. 

THE CARLYLE JOHNSON MACHINE COMPANY, Manches- 
er, Conn., describes in its catalog E its line of friction clutches, 
and shows a number of illustrations of the device. Special men- 
tion is made of clutches for cut-off coupling work for use in con- 
nection with marine motors. The list of parts is very complete 
and for ready reference all parts are given with reference numbers, 
which correspond to numbers on the sectional drawings. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has issued Circular No. 1188 on the type 
MW slip-ring induction motor. The circular describes a line of 
Westinghouse alternating current slip-ring motors designed espe- 
cially for cranes, hoists and elevators. Reference is made also to 
suitable controlling devices and brakes: complete information re- 
garding these auxiliary devices can be obtained from the, Westing- 
house Company's nearest district office. ° 
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THE BRISTOL COMPANY, Waterbury, Conn., has issued Bul- 
letin No. 140, which, it states, covers the most complete line of 
recording pressure and vacuum gages ever placed on the market. 
The bulletin includes the original form meters only, which style 
has the extra-length pen arm and consequent small angle of de- 
flection. The portable form, moisture-proof form and water-proof 
cases which are also furnished are listed and illustrated in the 
publication. 

THE DICKINSON MANUFACTURING COMPANY, Spring- 
field, Mass., makes an especial feature of its insulating materials, 
Stern-Bakelite and Sternoid. These substances are guaranteed to 
stand a temperature of 500 degrees Fahrenheit without softening. 
The molded material is furnished in many forms, including switch 
bases, coil plugs, telephone receivers, etc. Kurt R. Sternberg is 
connected with the company in the capacity of treasurer and gen- 
eral manager. 

THE NOVELTY INCANDESCENT LAMP COMPANY an- 
nounces that its main office has been moved from Emporium, Pa., 
to No. 1733 Broadway, New York City. The company’s factories 
at Emporium and St. Marys, Pa., are still in operation and the 
production of both plants has been considerably increased. The 
Emporium factory is confined exclusively to the manufacture of 
carbon-filament lamps in all standard styles, while the St. Marys 


factory is making tungsten street series, tungsten sign lamps, 
and tungsten car-lighting lamps. 

THE PETTINGILL-ANDREWS COMPANY, Boston, Mass., has 
recently published Catalog No. 14 of electrical merchandise. This 
supply catalog is very complete and an especial effort has been 
made to show a representative line of standard electrical goods, 


including such new material as is of practical value. In order 
that the Company's customers may at all times be well informed, 
bulletins describing new specialties will be sent out from time to 
time. These will serve as supplements to the catalog. The catalog 
is well printed and contains numerous illustrations. 

HUBBARD & COMPANY, Pittsburg, Pa., has issued a new 
catalog devoted to descriptions and illustrations of Peirce brack- 
ets. Copies of this catalog may be secured upon request. The 
department organization of Hubbard & Company is as follows: 
Peirce Specialty Department, C. L. Peirce, Jr., manager, insulator 
brackets, break arms, cross-arm pins, pole seats, expansion bolts, 


hammer drills; Bolt and Line Material Department, C. Seyler, 
manager, cross arm braces, lag screws. ground rods, bolts, pole 
steps, guy rods, guy shims, forgings of all kinds; Shovel Depart- 


ment, John J. Brooks, manager, shovels, scoops, spades, telegraph 


spoons and shovels, ditching and drain tools; Railroad Tool and 
Washer Department, R. L. Mason, manager, railroad track tools, 
sledges, tamping bars, digging bars, picks, mattocks, grub hoes, 


round and square washers. 

THE WESTERN ELECTRIC COMPANY has just issued its 
bulletin No. 5500, describing Hawthorn direct and alternating-cur- 
rent inclosed arc lamps. The bulletin contains twenty pages and 
is well illustrated with many photographs, diagrams and tables. 
Separate pages are devoted to direct-current multiple inclosed are 
lamps, including the marine type, for 100 to 125-volt circuits: 
direct-current multiple inclosed arc lamps including the mill type, 
for 200 to 250-volt circuits; power circuit lamps, direct-current in- 
closed are lamps for power circuits, alternating-current multiple 
inclosed are lamps for circuits of 100 to 125 volts, 200 to 250 and 
400 to 460: direct-current series inclosed are lamps for 6.6 am- 
pere circuits, alternating-current series inclosed are lamps for 
6.6 and 7.5 circuits, Solaris arc lamps, both alternating current 
and direct current, and arc-lamp accessories. 

DATES AHEAD. 
Association for the Advancement of Science. 
affiliated societies. Minneapolis, Minn., December 27-31. 

Chicago Electric Show. Colliseum, Chicago, Ill., January 7-2 

Electrical Contractors’ Association of New York State. Annual 
meeting, Albany, N. Y., January 16. 

Minneapolis Electrical Show. Minneapolis, Minn., January 26- 
Feb. 4. 

Iowa Electrical 
April 19, 20 and 21. 


American and 


Association. Annual meeting, Davenport, Iowa, 


RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) December 6, rg10. 


977.443. STORAGE-BATTERY PLATE. Bruce Ford, Philadelphia, 
Pa. Filed April 14, 1910. A lead battery plate consisting of 
a large number of horizontal leaves with opening clear through 
the plate, the leaves being held together by vertical ribs. 

977,446. PENDANT SWITCH. Charles D. Gervin, New York, N. Y. 
Filed March 26. 1908. A push-button switch operated through 
a spring-controlled cam. 

977.447. CUT-OUT TELEPHONE SYSTEM. Edward Gould, Spring 

Valley, Minn., assignor of one-fourth to Samvel C. Pattridge, 

one-fourth to William D. Ingalls, and one-fourth to Fay Viall, 








Spring Valley, Minn. Filed October 14, 1908. A lock-out sys- 
tem for a magneto exchange contains selecting switches per- 


mitting the sending of signals while the line is in use and 
indicating when it is busy. 
977,452. TELEGRAPH SENDING MACHINE. Joseph Russell 


Jones, Port Arthur, Ontario, Canada. Filed February 9, 1910. 
A casing in the form of a hand-rest co-operates with the key so 
that turning the case in opposite directions sends dot and dash 
signals over the line. 


977,456. RESISTANCE DEVICE. Harry Ward Leonard, Bronx- 
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977, 


977,462 


7,476 


(7,510. 


7,536 


7.570 


977,! 


ville, N. Y. Filed March 29, 1909. A removable resistance unit 
consists of a resistance ribbon provided with terminals adapted 
to be readily connected into or removed from the rheostat. 
160. CONTACT-FINGER FOR ELECTRICAL CONTROLLERS 
AND SWITCHES. Robert Crawford Lyness, Sunderland, Eng- 
land. Filed June 27, 1910. Comprises a metal strip having 
one of its ends bent back to form a loop and a contact tip 
having a recess adapted to embrace the loop. 
MEANS FOR EFFECTING TELEPHONIC 
CATION WITHOUT CONNECTING WIRES. Harry Grindell 
Matthews, Gloucester, England Filed June 18, 1910. The 
transmitter consists of a frame with bundles of magnetized 
steel wires around its periphery and a conducting wire around 
the frame having a source of high frequency and a transmitter 
in its circuit 
TROLLEY 
Mass. Filed November 
holding the trolley wire 
EDGE SETTER 
Brockton, Mass., 


COMMUNI- 


Francis J. Roche, Somerville, 
1909. A spring-actuated drum for 


CATCHER 
18 


AND FINISHER. Edwin N. Chandler, 
assignor to Simplex Electric Heating Com- 
pany, Boston, Mass. Filed March 16, 1910. A combined holder 
and heater mounted for vibration, consisting of a flat plate, 
parallel walls projecting from the rear thereof to receive the 
tool, and an electric resistance device mounted at the front of 
the holder 

516 MEASURING MECHANISM Frederic A. De Lay, Ann 
Arbor, Mich. Filed January 11, 1909. A revolution counter is 
electrically connected to a clock so that the latter is auto- 
matically started when the counter is set in motion and stopped 
when the counter is withdrawn. 
521. ELECTRICALLY-IGNITED 
blatt, Chicago, Il Filed February 21, 
lighter is made integral with the burner. 
AUTOMATIC BALANCING DEVICE. Victor G. Gustaf- 
son, Joliet, Ill. Filed July 28, 1909. A tiltable vessel holding 
mercury has one contact in a depression in the bottom and a 
pair of contacts on opposite sides of the vessel a little above 
the liquid level and adapted to be connected to the circuit by 
the movement of the 
AUTOMATIC SWITCH 


Edward J. Gold- 
An electric gas 


BURNER. 
1910. 


-99° 
Vso. 


vesse l 

TELEPHONE SYSTEMS 
Charles Howard North, Cleveland, Ohio, assignor to North 
Electric Company, Cleveland, Ohio. Filed December 8, 1908 
An automatic selector switch electromagnetically controlled. 
554. ELECTRICAL EQUALIZER SYSTEM. Otto S. Schairer, 
Pittsburg, Pa., assignor to Westinghouse Electric & Manufac 
turing Company. Filed September 3, 1907. Renewed May 20, 
1910 An alternating-current distributing system contains a 
pair of equalizing machines adapted to run either as generator 
or motor and supplied from different phases of the circuit. 

553. SOCKET SHELL AND GLOBE HOLDER FOR ELECTRIC 
LIGHTS Edward S. Sanderson, Waterbury, Conn., assignor 
to Scovill Manufacturing Company, Waterbury, Conn. Filed 
March 22, 1910. Relates to a means for interlocking the holder 
and shell 
PROCESS OF 


FOR 


ELECTROSTATIC MAGNETIC SEPARA- 
TION Henry M. Sutton, Walter L. Steele and Edwin G. 
Steele, Dallas, Tex Filed December 27, 1906. Consists in 
subjecting the mass to an interrupted static charge of one po- 
larity while in a ic field, and separately collecting the 
separated particles 

571. SYSTEM OF ELECTRIC-MOTOR CONTROL. Wilbur H. 
Thompson, Wilkinsburg, Pa., assignor to Westinghouse Elec 
tric & Manufacturing Company. Filed January 5, 1907. A 
single controlling means serves to interrupt the supply of en- 
to the hoisting motor and to temporarily reverse the 
motor when either of two limits is reached. 

577 ELECTROMAGNET. Ragnar Wikander, Edgewood Park, 
Pa., assignor to Westinghouse Electric & Manufacturing Com- 
pany Filed August 2, 1905. Has a movable core, a load mem- 
ber, a pair of toggle levers, a pair of links interposed between 
the core and toggle levers, and a spring interposed between the 
toggle levers and the load member. 

580 ELECTRIC HEATING OR COOKING APPARATUS. The- 
odore Abtmeyer, Wilkinsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Company. Filed May 13, 1909. Re- 
newed March 21, 1910. Consists of a number of resistance 
units each having a stamped or punched metal envelope and a 
frame to which the units are secured edge to edge. 

591. CENTRIFUGAL SWITCH. Walter J. Branson, Wilkins- 
burg, Pa., assignor to Westinghouse Electric & Manufacturing 
Company, Pittsburg, Pa. Filed September 8, 1908. An induc- 
tion motor is provided with a centrifugal device that raises 
the rotor brushes after the machine has come up to a certain 
speed. 

595. ELECTRICALLY-OPERATED SWITCH. 
and John P. Kriegbaum, Huntington, Ind. 
1909. An electric track switch. 

597 SYSTEM OF OPERATION FOR ALTERNATING-CUR- 
RENT MOTORS AND GENERATORS. William Cooper, Pitts- 


magnetic 


ergy 


Frank Chamness 
Filed October 12, 





burg, Pa., assignor to Westinghouse Electric & Manufacturing 
Company. Filed September 3, 1907. A synchronous machine 
has a regulator in its full circuit that adjusts the power fac- 
tor of the current supplied. 


977,598. ELECTRICAL EQUALIZER SYSTEM. William Cooper 
Pittsburg, Pa., assignor to Westinghouse Electric & Manufac. 
turing Company. Filed September 3, 1907. Renewed May 29 
1910. An amplification of the equalizer system described in 
No. 977,554. 

977,607. ARC-LAMP ELECTRODE. George Egly, Berlin, Germany 
assignor to Gebruder Siemens & Company, Lichtenberg, near 
Berlin, Germany. Filed September 9, 1909. A flaming-are 
electrode consists of a number of cores of light-producing salts 
surrounded by a continuous shell of carbon, forming a whee! 
like cross-sectional area. ‘ 

977,616 and 977,619. TELEPHONE TRANSMITTER. Felix Gotts 
chalk, New York, N. Y. Filed January 29, 1910, and February 
24, 1910. Relate to means for mounting and tightening th 
diaphragm. 

977,618. TELEPHONE TRANSMITTER. Felix Gottschalk, Ney 
York, N. Y. Original application filed August 11, 1910. Divide 
and this application filed October 1, 1910. A suard is mounte: 
in front of the diaphragm. No mouthpiece is provided. 

977,619 to 977,623 inclusive. TELEPHONE TRANSMITTER. fF; 
lix Gottschalk, New York, N. Y. Filed October 25, 1909, Jan 
ary 28, February 12, February 25 and March 24, 1910. Thess 
five patents cover modifications of the preceding ones, some rs 
lating to the guard, a cup-shaped diaphragm, etc. 

977,625. ELECTRICALLY-HEATED DEVICE. William S. Hada 
way, Jr., East Orange, N. J., assignor to Westinghouse Elec 
tric & Manufacturing Company. Filed May 1; 1909. Com 
prises an outer cylinder of iron, a concentric inner cylinde: 
of brass, and a resistance element interposed between the 
cylinders and insulated from each. 

977,626. .ELECTRIC TOASTER. William S. Hadaway, Jr., East 
Orange, N. J., assignor to Westinghouse Electric & Manufac 
turing Company. Filed May 1, 1909. Renewed March 21 
1910. Consists of a supporting frame and a number of cros 
bars and sections of resistance ribbon supported only at their 
edges by, and insulated from, the bars. 

977,640. SYSTEM OF OPERATION FOR DYNAMO-ELECTRIC 
MACHINES. Benjamin G. Lamme, Pittsburg, Pa., assignor to 
Westinghouse Electric & Manufacturing Company. Filed 
March 15, 1906. A _ single-phase series railway motor has 
means for preventing the machine from becoming a generator 
of direct current. 

977,641. SYSTEM FOR THE OPERATION OF DYNAMO-ELEC 
TRIC MACHINES. Benjamin G. Lamme, Pittsburg, Pa., as 
signor to Westinghouse Electric & Manufacturing Company 
Filed March 15, 1906. A modification of the above, whereby 
the machine is compelled to develop an electromagnetic force 
in phase with the trolley circuit when the car coasts. 


977,643. OUTLET-BOX. Ernest R. Le Manquais, Economy, Pa 
Filed September 10, 1909. Relates to details of assembly. 
977,645. SYSTEM OF DISTRIBUTION. Paul M. Lincoln, Pitts 


burg, Pa., assignor to Westinghouse Electric & Manufacturing 
Company. Filed February 3, 1910. In connection with two 
rotaries supplying power to a direct-current three-wire circuit 
are two circuit-breakers on the direct-current side and one 
circuit-breaker on the alternating-current side of one rotary 
Means are provided for opening all breakers simultaneously 
when a short-circuit develops on the direct-current side. 

977,648. MEANS FOR PROTECTING ELECTRICAL CIRCUITS 
Paul MacGahan, Wilkinsburg, Pa., assignor to Westinghous¢« 
Electric & Manufacturing Company, East Pittsburg, Pa. Filed 
January 10, 1908. Covers a system of alternating-current cir 
cuit-breakers that open the circuit on reversal of the powel! 
supply or on excess current. 

977,649. PROTECTIVE DEVICE FOR ELECTRICAL CIRCUITS 
Paul MacGahan, Wilkinsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Company, East Pittsburg, Pa. Filed 
January 10, 1908. A modification of the control means of the 
above. . 

ELECTRIC COLLECTOR FOR TURNTABLES. Laban 

E. Jones, Anaconda, Mont. Filed August 15, 1910. A method 

of supplying current to a turntable from an overhead supply. 

TELEPHONE TRANSMISSION SYSTEM. Otto T. Lade 
man, Milwaukee, Wis. Filed September 2, 1909. A party-line 
system has means for varying the impedance of the receiver 
circuit at the same time that the transmitter circuit is closed 

977,658. TELEPHONE DESK STAND. William Leaver, Chicago 
Ill., assignor to Kellogg Switchboard & Supply Company, Chi 
cago, Ill. Filed March 3, 1908. Relates to the method of 
mounting the transmitter on the stand. 

977,664. CONTROLLING MEANS FOR ELECTRIC CIRCUITS. 
Julius K. Lux, St. Louis, Mo. Filed April 26, 1906. A quick 
opening knife switch. 

977,703. AUTOMATIC SPEED CONTROL. 
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Worcester, Mass. Filed December 26, 1907. In combination 
with a speed indicator of a gasoline automobile is an electrical 
device retarding the ignition when the speed exceeds a cer- 
tain amount. 

METHOD OF ELECTRIC WELDING. James F. Craven, 
Pittsburg, Pa. Filed March 5, 1909. The method of welding 
overlapping tubular sheets consists in applying a stiffening 
ring inside of the overlapping portions, and then progressively 
pressing these portions into close contact along a line, and 
simultaneously therewith passing an electric current from 
plate to plate and thereby fusing the metal and producing the 
weld. 

ELECTRIC CABLE. Johannes H. Cuntz, Hoboken, N. J. 
Filed March 20, 1901. Consists of a continuous conductor dis- 
posed helically about a supporting core so as to counteract 
the electrostatic capacity of the cable. 

ELECTRIC BATTERY. Charles J. Everett, New York, 
N. Y. Filed March 6, 1905. A box containing a number of dry 
cells is provided with a circuit maker and breaker for cutting 
in additional cells. 
GAS ENGINE. 
Rochester, N. Y. Filed September 22, 
ignition circuit of a gas engine. 
DYNAMO-ELECTRIC MACHINE. John B. Wiard, Lynn, 
Mass., assignor to General Electric Company. Filed April 27, 
1910. The stator core has a large number of holes parallel to 
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AUTOMATIC TELEPHONE SELECTOR. 977,591. 


with the holes and connected at one point to an external pipe, 


so that a cooling fluid can be passed through the holes in 
the core. 

ARC-LAMP SAFETY DEVICE. Orla F. Asbury, Char- 
lotte, N. C., assignor of one-half to Daniel A. Tompkins, Char- 
lotte, N. C. Filed February 8, 1909. In combination with the 
holder of the fixed carbon is a finger pivoted thereto to move 
in a vertical plane, and shiftable automatically into the path 
of the feeding carbon when the fixed carbon is displaced or 
burned beyond a predetermined limit. 

784. ALTERNATING-CURRENT GENERATOR AND MOTOR 
SYSTEM. William Cooper, Pittsburg, Pa., assignor to West- 
inghouse Electric & Manufacturing Company. Original appli- 
cation filed September 3, 1907. Divided and this application 
filed November 30, 1908. A modification of No. 977,597. 

797. ELECTRICAL SWITCH. William P. Hammond, Passaic, 
N. J., assignor to Securo Manufacturing Company, Passaic, N. 
J. Filed February 24, 1908. The device comprises an electric 
switch having a series of contacts embedded in the base ,and 
a switch arm, turned by a knob, which engages with the 
contacts. 

ELECTRIC CALL AND ALARM SYSTEM. George S. 
Loveridge, Fennville, Mich. Filed January 21, 1910. A time 
clock is arranged with a number of circuits which may each 
be set to sound an alarm at a given time. 

OPERATING MEANS FOR ROTARY ELECTRIC 
SWITCHES. Julius K. Lux, Washington, D. C. Filed Decem- 
ber 4, 1906. Has an operating means with a cavity adjacent 
its axis, a plunger in the cavity, fastening means for this 
plunger, and means for holding the device, which comprises a 
portion within the handle which is caused to yield to lock 
with the handle. 

821. ALTERNATING-CURRENT DYNAMO-ELECTRIC MA- 
CHINE. Maurice Milch, Schenectady, N. Y., assignor to Gen- 
eral Electric Company. Filed April 8, 1904. A rotor winding 
with a commutator is provided for an alternating-current ma- 
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chine with a fluctuating field. Brushes are provided for the 
commutator and means for inducing in the coils short-cir- 
cuited by the brushes an electromotive force equal and oppo- 
site to the electromotive force due to the fluctuating field 
threading the short-circuited coils. 

977,836. FIXED-POLARITY ATTACHMENT. PLUG. Clarence D. 
Platt, Bridgeport, Conn. Filed April 25, 1910. Comprises a 
base, terminals carried thereby, a cover plate with part round 
holes having a straight side, and a plug having part round 
contact pins with a flat side corresponding with the straight 
side of a hole in the cover plate. 

977,839. RAILWAY TRUCK. Edward D. Priest, Schenectady, N. 


Y., assignor to General Electric Company. Filed July 30, 
1910. A railway truck includes a number of axles having 
driving wheels secured thereto, journal boxes on the axles 


between the wheels, a truck frame supported on the journal 
boxes, and driving motors jointly supported by journal boxes 
and frame. 

977,870. INDUCTION COIL. John Otto Heinze, Jr., Lowell, Mass. 
Filed May 22, 1909. Two induction coils are removably mounted 
in a box. 


977,879. ELECTRIC TELEGRAPHY. Juzo Kajiura, Tokyo, Japan. 
Filed April 4, 1910. In combination with an artificial line cor- 
responding to that portion of line cable lying between the 
home end and the “intermediate position” of an arrangement 
of self-inductances, resistances and capacities branching from 
the center of the balancing rheostat and adapted to imitate 





TELEPHONE 


SWITCH 977,619 TRANSMITTER 
the rise and fall of a potential in relation to time at the “in- 
termediate position” of line cable caused by a sending battery 
at the home station. 

977,912. MOTOR-CONTROL SYSTEM. Harold EF. White, Schen- 
ectady, N. Y., assignor to General Electric Company. Filed 
July 19, 1910. A motor controller has. movable contact mem- 
bers, contact fingers, means for moving the contact fingers 
into an inoperative position, and means responsive to condi- 
tions in the motor circuit for holding the fingers in this inop- 
erative position and out of engagement with the movable con- 
tact members during overload conditions in the motor circuit. 


977,935. BOX FOR PACKING ELECTRIC INCANDESCENT 
LAMPS. Mary Isabel Cooper, Hockley, England. Filed June 
12, 1909. A box is arranged with a pair of parallel rack plates 


holding the lamps firmly. 

977,939. ELECTRIC-LAMP REFLECTOR ATTACHMENT. Henry 
D’Olier, Jr., Rutherford, N. J., assignor to Holophane Glass 
Company, New York, N. Y. Filed June 22, 1909. The reflector 
is attached to an incandescent lamp by means of a resilient 
ring member which embraces the lamp socket. 

977,940 and 977,941. SHADE OR REFLECTOR ATTACHMENT. 
Henry D’Olier, Jr., Philadelphia, Pa., assignor to Holophane 
Glass Company, New York, N. Y. Filed December 8, 1909. 
The reflector is attached to the socket by supporting fingers. 

977,947. DANGER-SIGNAL APPARATUS FOR MINES. Anton 
Grohs, East Pittsburg, Pa. Filed June 15, 1910. In connection 
with a signal apparatus for mines there is an exhaust fan for 
removing gas from mines, means for compressing this gas, 
means for detonating the gas, and electrical means for util- 
izing the detonation of gas to produce a signal. 


977,981. TELEPHONE RECEIVER. Harve R. Stuart, Wheeling, 
W. Va. Filed March 21, 1908. The diaphragm has a pair of 
magnets each in the form of a ring having inwardly extend- 
ing filleted arms, and pole pieces extending from these arms 
transversely to the plane of the ring, the pole pieces of one 
magnet being opposite the pole pieces of the other magnet. 
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ELECTRICAL CUT-OUT James Leslie Burton, Plain 
ville, Conn., assignor of one-half to Frank A. Champlin, East 
Long Meadow, Mass Filed February 11, 1910. A cut-out in- 
cludes a fuse member provided with clips, combined with sup- 
clips, one of clips being adapted to receive the 
and the respective clips being positively interlocked 
accidental movement in all directions 

RESISTANCE, CONTACT 
Henry Stafford Hatfield, Hovel, England 
1906. Silicon is combined with a nickel-steel alloy 
a current-resisting connection 

ELECTRIC CONTACT DEVICE 
Philadelphia, Pa Filed August 16, 1905. Consists of a mova 
ble member, a tension device, a stop for limiting the move 
ment of the in one direction, means for advancing the 
member to the tension and means for re 
the 
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REGENERATIVE CONTROL FOR ELEC 
Lamme, Pittsburg, Pa., assignor 
Manufacturing Company. Origi 
1906.’ Divided and this applica 
Renewed May 20, 1910 The 
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DISTRIBUTING 


the switch-throwing device, and also for locking the switch in 
the desired 
062 AIR-COMPRESSING 
York, N. Y., and Adolph 
signors to Electro Dental 
phia, Pa Filed August 17 
normally closed switch 
so arranged that when 
the circuit is opened 


070. TELEPHONE 


position 

Percy Russell, New 
W. Schramm, Riverton, N. J., as 
Manufacturing Company, Philadel 
1907. Motor. controller box and a 
mounted as a unit. The switch is 
belt is disengaged from the pulley 


APPARATUS 


x 


are 
the 
TRANSMITTER. John Sparks, Kimberly, 
Cal Filed March 30, 1910 \ mouthpiece contains a dia- 
phragm and a valve chest filled with fluid under pressure. 
Valves are so controlled by movements of the diaphragm that 
sounds may be reproduced 

TELEPHONE MOUTHPIECE. George R. Taylor, San 
Cal Filed September 27, 1909. The mouthpiece is 
so constructed provide an open-air chamber of consid- 
erable size 


KEYBOARD 


978,075 
Francisco, 
as to 


TELEGRAPH TRANSMITTER. Dana §S 
Troth, Oakland, Cal Filed May 8, 1909. Renewed November 
1, 1910 \ keyboard telegraph transmitter has a rotatable 
toothed roller, means for rotating this, a plurality of toothed 
mounted adjacent to this roller and normally out of 
without means for meshing the toothed wheels with 
the toothed roller and a projecting tooth on each of the 
toothed wheels, adapted to lift the toothed wheels out of the 
mesh with the toothed roller when desired 
978,083. TELEPHONE REPEATER SYSTEM Nathaniel G 
Warth, Columbus, O Filed July 15, 1907 involves a com- 
bination of a divided main telephone circuit having independ- 
ent induction-coil secondary windings in each division, differ- 
entially controlled repeating devices, one device for each main 
circuit, divided local or tertiary circuits and a primary circuit 
for each main circuit 
INCANDESCENT 
Mass., assignor of 
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bell and Charles E. Campbell, Lynn, Mass. 
1909. The filament is made up of sections 
tungsten filaments arranged in series. 

978,108. CARBONATING APPARATUS. Charles L. Bastian. Chi- 
cago, Ill. Filed November 1, 1909. Combines a carbonating 
tank, means for supplying gas to the tank, a pump for supply- 
ing water to the tank, an electric motor for operating the 
pump, an electric circuit and a switch which is opened when 
the water in the tank reaches a predetermined level 


Filed Sept. 13, 
of carbon and 


978,119. LIFTING MAGNET. Arthur C. Eastwood, Cleveland, Ohio 
Filed May 13, 1910. Provision is made for drying the coils 
and for introducing insulating material between turns 

REISSUE. 

13,178. CONTROLLER. Ernest Schattner, London, England. as 
signor to General Electric Company. Filed Sept. 12, 1910 
Original No. 775,501, dated Nov. 22, 1904. A motor-startine 


rheostat, having a self-reducing resistance, an electromagnet 
means for closing circuit through resistance and electromac- 
net in parallel, a contact, a switch-arm movable to short-circuit 
the resistance, and means whereby the electromagnet 
the movement of the switch-arm. 


retards 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by 1 
Lnited States Patent Office) that expired December 12, 1910 
510,430. TELEGRAPH OR TELEPHONE SYSTEM. Wallace R 

Kirk, Kansas City, Mo. 


510,457. ELECTRIC-CALL SYSTEM Samuel Whitehall, Sout 
Bend, and Euprates W. Whitehall, Attica, Ind 
510,460. DYNAMO-ELECTRIC MACHINE. David H. Wilson, (| 


cago, Ill 


510,465. REGULATOR FOR DYNAMO-ELECTRIC MACHINES 
Louis Bell, Boston, Mass 

510,466. ELECTRIC FAN. Edwin H. Bennett, Jr.. Bayonne, N 

510,472. DYNAMO-ELECTRIC MACHINE Rudolf Eickemeve 
Yonkers, N. Y 

510.479. ELECTRIC LIGHT SYSTEM Hiram Jones, Detroit 
Mich 

510,486. ELECTRIC-LAMP SUPPORT. James J. Renehan, Nevw 
Britain, Conn. 

510,487. SYSTEM OF ELECTRIC DISTRIBUTION Edwin W 
Rice, Jr., Swampscott, Mass. 

510,508. SIMULTANEOUS TELEGRAPHY AND TELEPHONY 
Silas W. Holman, Boston, Mass. 

510,533. ELECTRIC SWITCH. Jacob S. Gibbs, Hartford, Conn 

510,534. ROTARY-CURRENT MOTOR. Johannes H. F. Gorges 


Berlin, Germany. 


510,535. TELEPHONE TOLL APPARATUS. William Gray, Hart 
ford, Conn 
510,540. PUSH BUTTON Rudolph M. Hunter, Philaldephia, Pa 
510,596. REVERSING SWITCH FOR ELECTRIC MOTORS. John 
G. Germann, Erie, Pa. 
* 510,600. SPEED-REDUCING AND POWER-MULTIPLYING HY 


DRAULIC GEAR FOR ELECTRIC RAILROAD CARS. William 
Hochhausen, Brooklyn, N. Y. 
510,601. ALTERNATING-CURRENT 
sen, Brooklyn, N. Y. 

510,602. DYNAMO-ELECTRIC 
DRIVING A GENERATOR. 
Pa. 

510,603. POWER-APPLYING DEVICE FOR ELECTRIC 
Arthur H. Johnson, Rahway, N. J 
510,604. ELECTRIC BATTERY. Louis F. 

oe 3 
510,605. EI 
510,612. SYSTEM OF 
n. 2 


MOTOR William Hochhau 


REGULATOR FOR AN ENGINE 
Rudolph M. Hunter, Philadelphia 


MOTORS 
Johnson, Poughkeepsie, 


La Grange, Il! 
Reed, Orang 


sECTRIC-ARC LAMP. Jesse F. Kester, 
TELEGRAPHY. Charles J. 


510,613. ‘MAGNETO-ELECTRIC INDUCTION APPARATUS 
Charles J. Reed, Orange, N. J. 
510.634. ELECTRIC-RAILWAY CONDUIT. William R. De Vo« 


Shreveport, La. 

510,640. ELECTRIC-CURRENT 
Hornberger, Elkhart, Ind. 

510,646. AUTOMATIC CIRCUIT CONTROLLER. 
hew, Saratoga Springs, N. Y. 

510,647. CONDUIT ELECTRIC RAILWAY. 
Francisco, Cal. 


TRANSFORMER William |! 


Charles L. Ma 


John P. Michieli, S: 


510,661. ELECTRIC-CAR TRUCK. Charles F. Winkler, Tro: 
i. 
510,662. ELECTRIC MOTOR. Charles D. Winkler, Troy, N. Y 


510,777. APPARATUS FOR HEATING METALS ELECTRICALL‘ 
Charles L. Coffin, Detroit, Mich. 


510,850. CLOSED-CONDUIT SYSTEM FOR ELECTRIC RAI 
WAYS. Robert H. Elliott, Birmingham, Ala. 
510,862. REGULATING PARALLEL-CIRCUITED ALTERNATIN( 


CURRENT MACHINES. Carl Hoffmann, Berlin, Germany. 


510,863. TELEPHONE-EXCHANGE SYSTEM. William W. Ja 
ques, Newton, Mass. 

11,395. ELECTRIC SNAP-SWITCH. yerald W. Hart, Winds« 
Conn. 














